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Coke Handling, Screening and Storage Plant, from 
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This safety cut-off valve is designed to close if the gas supply 
fails, and to prevent the supply from being restored until all 
taps on the system supplied have been closed. 
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(One of the reinforced concrete structures reconditioned with Gunite at the 
Carlisle Works of the Northern Gas Board 


Gunite—concrete applied by air pressure— 
has numerous applications where its great 
density and extreme adhesion have excep- 
tional value. 


For repairing reinforced concrete 
it has particular merit, as, due to the method 
of application, a uniform density and adher- 
ence is obtained whenever Gunite is applied. 


For lining coal bunkers and steel 


chimneys it possesses great resistance to 
corrosion and protects steel-work from the 
abrasive action of coal or coke. 


96, VICTORIA STREET, S.W.1I 
Telephone : Victoria 7877 & 6275 


10, ROYAL CRESCENT, GLASGOW C.3 
Telephone : GLASGOW DOUGLAS 8671 


THE 


KONCRETE PROOFING 
0., LTD. 


Handbook “ GUNITE”’ sent on request 


VOL. 293 


Gas Journal 


NO. 4934 February 5, 1958 


110TH YEAR 


MANAGING DIRECTOR: Clifford A. King 


EDITOR: Geoffrey W. Battison 
ASSISTANT EDITOR: Colin J. Godbold 


TECHNICAL EDITOR: Charles J. P. de Winton, T.D., 
M.A., M.inst. Gas E., M. Inst. F. 


Published by Walter King Limited, 
11, Bolt Court, Fleet St., London, E.C.4 


Telephone: FLEet Street 2236-7 Telegrams: Gasking, Fleet. 


CONTENTS. 


EDITORIAL COMMENT 


Productivity and the Foreman a 
Energy Requirements and Coal Prices . . 
Atoms for Peace at Brussels 

Publicity Under the Grill 


NEWS OF CURRENT EVENTS 


Personal 

Diary 

Calendar and beeneiey Ateretions 

Liquid Methane Contract Signed - 

Pipe Used by Murdoch Presented to Science Museum 
N.T.G.B. Expects Revised Tariffs to Boost Sales to Industry 
Mechanical Handling Exhibition in May 


New Coke Oven Gas ni aeiemttiatins and Sulphuric Acid 
Plant Ordered 


Yorkshire Juniors Hear ~ shore inti at unis “ 
Holder Erection Meets Opposition 
Trade News 


TECHNICAL RECORD 


The Fuel Expenditure Index. By B. H. Cunningworth 


Safety Governors and Low Pressure Alarm os By 
J. A. Whitworth “P “fe - + ~3)) aoe 


Gas onthe Continent .. : 290 


The Construction of a Welded Gasholder and Tank at 
Borehamwood. By R. F. Robinson and W. Simpson ve 


PUBLISHERS’ NOTICE, SEE PAGE 299 





~] 
~ 
> 


GAS JOURNAL February 5 195, 


< 


>>>>> 


You can take it 
as read there’s no 
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Productivity and the Foreman 


sation; neither is it work study, nor cash incen- 

tives, nor controlled unemployment. The key is 
the same as it has always been—the foreman, the most 
influential person on the industrial scene. This fact has 
always been recognised by knowledgeable people at all 
levels in industry, but it is only in comparatively recent 
times that any concerted effort has been made to con- 
vince the uninformed (management included) of the 
foreman’s importance in the scheme of things and the 
way in which he can be helped to do an even better job. 
Such an effort has been made by the Industrial Welfare 
Society which, over the long weekend of January 24-27, 
held a conference at Brighton which sought to show 
what foremen and management can do to help each 
other. Apparently, in recent conferences for foremen 
many delegates expressed a wish to have a conference 
including managers, as they felt that foremen by them- 
selves were not able to progress as far in a course as 
they could if it were possible to discuss at first hand 
some of the problems that arose in their relationships 
with management. This conference was designed to 
meet this genuine need. 

Foremen are expected to be a part of the management 
team and in recent years much has been done to fit 
them to carry the responsibilities this entails. This 
conference was intended to give managers and foremen 
an opportunity to discuss with each other some of the 
matters that daily affect them both. The discussions 
were off the record. Foremen and managers attended 
in equal numbers (foremen in bowlers, managers in 
caps) and speakers ranged from Mr. Cedric T. Thomas, 
General Manager of Richard Thomas & Baldwins Ltd., 
to Mr. L. G. Downing, who is a shop steward with the 
Dunlop Rubber Co., Ltd. The programme was 
enlivened-—if that is the right word—by the inclusion 


Ts real key to productivity today is not mechani- 


of a talk on industrial relations in Africa and by a 
religious service. 

Mr. Thomas was the first speaker. Foremen, he said. 
were in the front rank of management. He stressed 
their key rédle in linking operatives, management and 
their production to the progress of the organisation, 
and spoke of the part played by personal qualities and 
the need to have a clearly defined status and knowledge 
of company policy, organisation and industrial agree- 
ments. The foreman was a member of the management 
team with responsibility for a prescribed department. 
His prime responsibility was the day-to-day running of 
a department according to the policies and directions of 
higher management, and including the handling of 
relations with rank and file workers. He pointed out 
that to fit the foreman for his réle as part of the manage- 
ment team, proper training was essential. This should 
include technical and organisational matters together 
with an understanding of modern management tech- 
niques. The basis of selection should be clearly under- 
stood and the training wider than that of the department 
in which the foreman was to work; in particular, it 
should include training in matters immediately preced- 
ing the work for which he would be responsible and 
immediately subsequent to that work. Two other 
matters on which there should be a clear understanding 
of the company’s attitude towards them, and the fore- 
man’s part in them, were joint consultation and the use 
of suggestion schemes. Joint consultation might enhance 
or detract from the position of the foreman; suggestion 
schemes should not exclude foremen from participation. 

Mr. Downing offered a series of short, sharp bleats. 
Did the eternal cry by top level management convince 
top management, manager or foremen? Foremen were 
hopelessly divided on this question and quoted as the 
reason the attitudes shown by management as distinct 










































from the cry. The weakness of the foreman’s position 
was well known to the shop floor, he said. Wages and 
conditions were far from enviable; with little or no 
authority, he was only tolerated, not respected. ‘ With 
more and more large undertakings recruiting depart- 
mental managers from universities, is the foreman to be 
left in a state of suspended animation, belonging to one 
and only a buffer between the two sides of industry? 
Frustration is rife and becomes more apparent as his 
experience grows. What is to blame? Is individualism 
sold to him by management to such a degree that fore- 
men have neither the wit nor the intelligence to see that 
there is no room for the individual and that strength 
lies with organisation and combination?’ He went on 
to ask whether managers were so superior that organisa- 
tion could not produce from industry adequate returns 
for their contribution and so establish respect for them- 
selves and respect from those they managed? 
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Them fightin’ words naturally produced considerable 
argument (as they were meant to do) and subsequent 
discussion, undertaken partly in groups and parily by 
a panel, was brisk. Finally it was left to Mr. John 
Holland, Assistant Director of the Industrial Welfare 
Society, to sum up. He closed his remarks with this 
quotation: ‘ The foreman is a key man in industry and 
we think it arguable that in many cases his technical 
knowledge, coupled with his ability to handle his staff, 
make him comparable in value with, and more irre- 
placeable than, his managing director.’ 

In some respects the gas industry is less subject to 
changes in industrial relations than most industries. 
Over the years gas engineers have learned to value their 
foremen but we wonder whether they have gone far 
enough in educating and helping these men to under. 
stand fully their real place and significance in the works 
and the industry. It is worth a thought. 





Energy Requirements and Coal Prices 


N his presidential address to the Institution of Mining 

Engineers, entitled ‘Coal Mining in the Nuclear Age,’ 
Mr. H. A. Longden, Director-General of Production, 
National Coal Board, outlined the U.K.’s future energy 
requirements. In 1975 these may total 370 mill. tons of 
coal equivalent, of which 80 mill. tons may be provided 
by oil and 40 mill. tons by nuclear plant, leaving 250 mill. 
tons to be provided by coal. This is 40 mill. tons higher 
than the current level of deep-mined output. He pointed 
out that in certain fields—for example, coking coal for the 
steel industry—other sources of energy were in no way 
competitive. 

Meanwhile it is rumoured that changes in the price 
structure for U.K. coal supplies are now under considera- 
tion by the Government. These changes may coincide 
with an ending of the present rationing system for house 
coal at the end of the present winter season. No general 
increase in price is likely to be permitted, however, even 
in the event of a substantial wage increase award to miners. 

The Financial Times commented: * While still setting its 
face against a general rise, the Government now seems to 
be coming round to the view that the present differential 
in price between large and small coal needs to be widened, 
to help dispose of the current surplus of “smalls” and 
at the same time encourage substitution of other types 
of coal for the large lumps which are in increasingly short 
supply.” 


Atoms for Peace at Brussels 


Tis stimulating to learn that at the Brussels International 

Exhibition a British exhibit will illustrate our nuclear 
power achievements. The well-earned publicity could not 
have a more fitting climax than this display, which shows 
not only achievements but also future aspirations. This 
exhibit, which has the theme ‘ Britain’s Plan for Industrial 
Atomic Power,’ is being organised in close co-operation 
with the United Kingdom Energy Authority, which will be 
providing expert staff. A section will show a coloured 
transparency of the Zeta experimental equipment for re- 
search into thermonuclear reactions. Text will be included 
indicating the prospects for harnessing power from the 
fusion of deuterium atoms, and explaining the possibilities 


of obtaining energy from the oceans, which is estimated as 
sufficient to meet power needs for millions of years, com- 
pared with the far smaller supplies of uranium for power 
generation by fission. 

The exhibit will show models of Calder Hall, the first 
nuclear power station to generate electricity on a commer- 
cial scale, and models of the first four atomic power stations 
in Britain’s A-power plan, which are now being built for 
the Central Electricity Authority. Stress will be laid on 
the amount of energy which can be made available from 
uranium by fission compared with that obtainable by 
burning coal or oil. 

The Board of Trade seem determined to show the rest 
of the world what Britain has done and what she intends 
to do in this particular field. On the stand also will be 
found exhibits showing Britain’s nuclear programme and 
her production targets for the next ten years. Models and 
animated diagrams will feature the research now taking 
place to perfect the design of reactors to complete this 
programme. Such reactors will make even better use of 
fuel than those being built now. 

Models also to be on view will be of various experimental 
reactor systems being used in research on reactors to be 
used in the 1970s and afterwards. There will be a 30 ft. 
wide model of the new Dounreay experimental nuclear 
reactor. Other important British atomic contributions will 
be found in the International Palace of Science. 


Publicity Under the Grill 


OME pretty funny things have arrived on the editorial 

desk at one time and another, but the string of strange 
objects has never included a raw steak—until last week, 
that is. Like 400 others it was delivered by a white-coated, 
chef-hatted character and was packaged in a carton silk- 
screened to resemble the Grillmaster, the * two-way ° grill 
manufactured by Radiant Heating Ltd. We were invited 
to grill the steak in the normal way and enjoy it with the 
compliments of Radiant Heating and T. W. Downs Ltd., 
who market steaks and chops. And we were further 
invited to taste a similar steak which had been prepared 
in less than a minute on a Grillmaster at the Hotel and 
Catering Exhibition. We understand that the Radiant 
Heating stand at the exhibition attracted plenty of atten- 


tion. It deserved to, for by any standard this was smart 
public relations. 
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Personal 


Mr. E. C. LeJeune, Assistant District 
Manager, South Eastern Gas Board, 
presented the President’s Gold Medal of 
the Society of Engineers to SiR GRAHAM 
SUTTON, at Burlington House on Mon- 
day last. He also presented the Simm’s 
Gold Medal to Mr. R. H. Bounp; the 
Bessemer Premium to LORD VENTRY; 
and the Society Premium to Sir CHARLES 
LiLLICRAP. Subsequently Mr. LeJeune 
invested Mr. ROBERT CLARK with the 
collarate and badge of office as President 
for 1958. Mr. LeJeune was the first 
President of the Society to be drawn 
from the gas industry since 1903. 


Mr. JAMES CAMPBELL has relinquished 
his post as Manager of the Galashiels 
Sub-Group of the Scottish Gas Board 
to take up an appointment with the 
engineering firm of Cochrane, of Annan. 
Mr. E. SHIELL, who has been District 
Manager, Innerleithen and Peeblesshire, 
since 1939, has been appointed Produc- 
tion Engineer for the whole Border Dis- 
trict of the Scottish Gas Board, while 
Mr. R. Cowie, formerly Manager at 
Hawick, is to be in charge of distribu- 
tion and appliance sales throughout the 
same area. 


Mr. Jack NicHors, of the Group 
Accountant’s department, North Cheshire 
Group, North Western Gas Board, who 
has passed the final examination, Part A, 
of the Institute of Municipal Treasurers 
and Accountants, is eligible for Asso- 
ciate Membership of the Institute, having 
previously passed Part B of the final 
examination. Mr. Noet P. HEPworTH, 
Manchester Group, who has passed the 
final examination, Part B, is also eligible 
for Associate Membership, having pre- 
viously passed Part A of the final 
examination. 


Mr. RupERT Wor.ey, General Mana- 
ger and Secretary of the Auckland Gas 
Co., Ltd., New Zealand, is arriving in 
London on February 14 for several 
weeks for investigations and a tour of 
Great Britain. 


LIQUID METHANE 
CONTRACT SIGNED 


CONTRACT has been signed 
between the Gas Council and the 
Constock Liquid Methane Corpora- 
tion of America for the experimental 
importation of liquefied natural gas. 
A cargo ship, jointly owned by the 


Gas Council and the Corporation, is 
being converted to carry about 2,000 
tons of liquid gas. 

It is hoped that the first shipload 


will arrive in the Thames within 
about a year, and, if the experiment 
proves successful, that the way will be 
open, subject to Government sanc- 
tion, for the bulk importation of 
liquid methane. 
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Sir Harold Smith, Chairman of the Gas Council, is invested as Commander (Brother) 
of the Order of St. John of Jerusalem by the Lord Prior (Lord Wakehurst) in London 
on January 23. 


Diary of Forthcoming Events 


February 6. — RoyaL INSTITUTE OF 
CHEMISTRY (LEEDS AREA SECTION) AND 
SocIETY OF CHEMICAL INDUSTRY: 
Queen’s Hotel, Leeds. Open Meeting. 
‘The Petroleum Chemist’s Contribu- 
tion to Home Life,’ by R. C. Tarring, 
of the Shell Chemical Co. 7.30 p.m. 


February 7.—INSTITUTE OF Fuel (S. 
WALES SECTION): Park Place, Cardiff. 
‘Some Aspects of Fuel Efficiency in 
Modern Blast Furnace Practice, by 
K. C. Sharp. 6 p.m. 


February 7. SCOTTISH WESTERN 
Juniors: 9, George Square, Glasgow. 
‘The Uses of Gas in Industry,’ by 
Richard Currie. 6 p.m. 


February 8. — EAST OF SCOTLAND 
Juniors: Social Club Rooms, Edin- 
burgh. Paper by R. J. Faulkner, 
Education and Training Officer to the 
Scottish Gas Board. 


February 12. — WALES AND Mon. 
Juniors (S. WALES AREA): Swansea. 
Paper by Mr. K. Ernest, Cardiff. 


February 14.—JUNIOR INSTITUTION OF 
ENGINEERS: Pepys House, 14, Roches- 
ter Row, London, S.W.1. Ordinary 
Meeting. Paper ‘ Method Study’ by 
W. J. Kease. 7 p.m. 


INSTITUTION OF MECHANI- 
CAL ENGINEERS, APPLIED MECHANICS 
Group: General meeting and * The 
Application of Servo-Mechanism 
Analysis to Fuel Control Problems,’ 
by O. N. Lawrence. 6 p.m. 


February 14.—I.G.E. MIDLAND SECTION: 
College of Technology, Gosta Green, 
Birmingham. Spring Meeting with 
paper, ‘Underground Corrosion and 
Cathodic Protection of Piping,’ by J. S. 
Gerrard. 2.30 p.m. 


February 15. —- YORKSHIRE JUNIORS: 
Sheffield. “The Gas Industry and 
Agriculture,” by T. A. Marriott. 


February 14. 


February 18.—MIDLANDS JUNIORS: Visit 
to works of Elwell, Ltd., Wednesbury. 
2 p.m. 

February 18. — 
(YORKSHIRE 


INSTITUTE OF FUEL 
SECTION) : Sheffield. 
‘Operational Experience at Calder 
Hall,” by a nominee of the U.K. 
Atomic Energy Authority. 7 p.m. 


February 18. I.G.E. (LONDON AND 
SOUTHERN SECTION): ‘Trends of Civil 
Engineering Design in the Gas Indus- 
try, by D. A. Andrews of the South 
Eastern Gas Board. 2.40 p.m. 


© steaitite & Directory 


Alterations 


The following changes have been noti- 
fied recently. To keep the information 
in the current issue of the ‘Gas 
JOURNAL’ Calendar and Directory up to 
date readers are invited to note these 
alterations in the Directory Section. 
Page A2.—AUDLEY ENGINEERING CO., 

Ltp. Addresses should read Newport, 

Shropshire, England, T/A Audley, 

Wellington, Shropshire, Telex; London 

Office: 60/61, Trafalgar Square, W.C.2. 
Pages D46, 47.—Insert J. Finnegan vice 

J. Baxendale, Dist. E. & M., Yeadon. 

Insert J. Baxendale, Dist. E. & M., 

Scarborough, vice J. H. Race. 

Page D50.—NorTH THAMES GAS BOARD: 
Alderman W. D. Goss, 0.B.£., and 
Air Chief Marshal Sir Arthur P. M. 
Sanders, G.C.B., K.B.E., Members, North 
Thames Gas Board vice L. C. Hansen 
and Sir Clifford Radcliffe. 

Page D111.—ScortisH Gas BOARD: 
CHARLES MURDOCH, C.B.E., Staff Rela- 
tions Adviser. 

Page D132.—FREMANTLE. A. J. White. 
S.; B. Morris, G.M.; Make 275; Con- 
sumers 12,238. 
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Pipe Used by Murdoch Presented to Science Museum 


HE history of Wednesbury is closely 

allied with the pioneer days of the 
gas industry. William Murdoch lived in 
Holyhead Road, Handsworth, and the 
first record of gas lighting was the 
illumination of the Boulton & Watt fac- 
tory in 1803 to celebrate the Peace of 
Amiens. 


This attracted so much attention that 
a contract was obtained to install gas 
lighting at the large cotton mill of 
Phillips and Lee, Manchester. Other 
contracts followed and by 1818 there 
were gasworks at Birmingham, Dudley, 
Worcester, and Kidderminster. 


Murdoch was awarded the Rumford 
Gold Medal for his pioneer work in 
lighting the Soho works and the Man- 
chester cotton mill. 


Carriage Lights 


It was known that Murdoch was illu- 
minating his house in Redruth, Cornwall, 
in 1792, with coal gas produced in an 
iron retort and conducted through the 
house with copper tubes. He also pro- 
vided lights for his carriage by storing 
the gas in bladders and using copper 
pipes to conduct the gas to burners! 
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He continued his experiments when 
he returned to live at Sycamore House, 
Holyhead Road, Handsworth. 


When this house was demolished the 
copper pipes were found beneath the 
floor boards and specimens were stored in 
the Wednesbury Museum. It was appro- 
priate to do this as the growth of the gas 
industry had a profound effect on the 
growth of the Wednesbury tube industry. 


by Cewny for barre 


Pictured above is the pipe, 
size. 
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very slightly reduced, compared with a 3d. piece for 
The join is uppermost and can be seen quite well. 


Also reproduced is the 


inscription on an old label found attached to the tube as exhibited in the Wednesbury 
Museum before its closure on the outbreak of the last war. 


the lack of cheap gas piping which led 
to the Wednesbury invention of the 
wrought iron tube (1825-1836) which 
Cornelius Whitehouse first attempted by 





In the words of Hackwood: ‘It was 


screwing gun barrels together.. There 


N.T.G.B. Expects Revised Tariffs 
to Boost Sales to Industry 


ONSIDERABLY increased gas sales are expected to follow a revision of gas 
tariffs for commercial and industrial consumers, announced at a recent meeting 
of the North Thames Gas Consultative Council. 

For central heating and central storage hot water purposes a two-part rate is 
considered to be commercially more attractive than the present block rate and the 
Board is introducing a non-domestic two-part rate with standing charges at the rate 
of £1 15s. Od. per quarter for each 100,000 B.Th.U. per hour boiler rated output or 
part thereof, and a commodity charge of 18d. per therm at present gas prices. 

This new tariff will be available to non-domestic consumers who use gas to provide 
a central source of heating and/or hot water by means of a storage system, and will 
be subject to separate metering. 

Changes in the manufacturing block rate tariff were also announced which 
will make the price of gas more competitive with other fuels for consumers in those 
industries with processes requiring large volumes of gas over long periods. 

The proposal is that the present manufacturing block rate with a lowest 
published block of all over 4,000 therms per quarter at 18.27d. should be extended 
by an additional block commencing with all gas over 10,000 therms per quarter 
at 18d. per therm. Both these tariffs will be operative from the first meter readings 
after January 31, 1958. 

Mr. S. G. Aberdein, Commercial Manager for the North Thames Gas Board, 
was invited to the meeting to answer any points raised by members in connection 
with the new tariffs. He was asked how the new tariffs would be brought to the 
notice of consumers, and replied that specially briefed representatives of the Board 
would call upon them individually to explain these tariffs. 
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was a surplus of gun barrels after the 
defeat of Napoleon! 


Mr. F. H. Bate, Divisional Engineer, 
Wolverhampton Division, West Midlands 
Gas Board, noticed a reference to these 
pipes in Mee’s History of Staffordshire. 
The Museum was closed in 1939 at the 
outbreak of war and the item could not 
be found on the first search. 


The piping has now been found and 
following a suggestion by Mr. G. le B. 
Diamond, Chairman of the West Mid- 
lands Gas Board, and a member of the 
management committee of the gas 
section of the South Kensington Science 
Museum, will be presented to the 
Science Museum by the Wednesbury 
Borough Council as being the oldest relic 
in the gas industry. 


It is interesting to reflect that just as 
Wednesbury was helped by the gas 
industry in its early development, 
Wednesbury is now helping the gas 
industry in the industrial use of gas. 


At the present time more than 100 
mill. cu.ft. of gas are used annually in 
the heat treatment of copper tubes, and 
the total usage of gas for the general 
industrial work in Wednesbury is up 
wards of 650 mill. cu.ft. per annum, 
which is more than the requirements of 
a good-sized county town. 


Wednesbury is therefore still in the 
forefront of the gas industry. 


Februar 
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ARGEST SHOW 
OF ITS KIND 
VER STAGED 


Mechanical Handling 
Exhibition in May 


HE 1958 Mechanical Handling 
Exhibition and Materials Hand- 
ing Convention, at Earls Court, 
ondon, from May 7-17, will be the 
urgest display of labour-aiding equip- 
ent and methods ever presented to 
the world. 

Occupying .5 mill. sq. ft. of floor 
pace, the exhibition will for the first 
ime be international in character, with 
wer 250 exhibitors displaying thou- 
ands of time—and cost-saving devices 
fom Great Britain, America, France, 
Germany, Italy, and Scandinavia. At 
the Materials Handling Convention, 
mnning concurrently, leading authorities 
wil present papers dealing with the 
latest handling methods in particular 
industries. 


Thousands of Exhibits 


The number of exhibits will run into 
thousands, including the latest convey- 
ing and handling devices, cranes, indus- 
ial trucks, aerial ropeways, earth- 
moving equipment, lifting tackle, and all 
types of equipment and accessories asso- 
dated with mechanical handling. 

By studying these, and with the help 
of diagrams, photographs, films, and 
working models of complete factory 
installations, the visitor will be able to 
se the many ways in which greater out- 
put and lower costs can be achieved by 
the saving of time, space, and effort. 












Industrial Diseases 


The British Council is arranging a 
course on industrial diseases in April. 
It will be given in London, and is 
intended for qualified medical doctors 
who are concerned in __ industrial 
medicine, whether in research, as factory 
medical officers or advisors, or in 
Government factory medical services. 





U.K. Coal for Sweden 


More coal, coke, and steel from the 
United Kingdom should be available for 
export to Sweden this year, the Board of 
Trade stated recently after discussions 
with a Swedish delegation about arrange- 
ments for trade between the two 
countries in 1958, 





Gasworks Burgled 


Thieves who blew open a safe during 
the night escaped with over £100 from 
the Scottish Gas Board office at Granton 
gasworks, Edinburgh, recently. 
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New Coke Oven Gas Desulphurising 
and Sulphuric Acid Plant Ordered 


N order for a second complete A.S. coke oven gas desulphurising plant 
with attached wet contact sulphuric acid plant has been placed by Stewarts 


& Lloyds Ltd., of Corby. 


The plant is designed for desulphuri- 
sation of about 17.5 mill. cu.ft. of coke 
oven gas per day for the first stage of 
the works extension scheme now in pro- 
gress. The capacity of the plant can be 
doubled by installing a small quantity 
of additional equipment only. In the 
first instance the throughput of the 
plant will be about 11 mill. cu.ft. of 
coke oven gas per day. 


Can be Doubled 


At a normal gas throughput the wet 
contact sulphuric acid plant will have 
a rated capacity of about 23 tons of 
78% acid, but this output can also be 
doubled by the installation of a mini- 
mum amount of additional equipment. 
During the early stages of operation the 
plant will be working at an output of 
13 tons of acid per day. 

The A.S. desulphurising plant is the 
design of the contractors, F. J. Collin 
(U.K.) Ltd., who have placed the order 
for the wet contact sulphuric acid plant 
with the Power Gas Corporation Ltd. 
The acid plant installations are to the 
design of Chemiebau Dr. A. Zieren 
GMBH., who are associated with the 
Power Gas Corporation Ltd. 


TWO AWARDS WON 


In the recent Building Trades Exhibi- 
tion at Olympia, 174-year-old Daniel 
Morgan, a plumber’s apprentice with 
the North Thames Gas Board at their 
Beckton works, working with a fellow 
student, R. F. Eldridge, was awarded 
first prize in the under-18 group (plumb- 
ing) competition organised by the 
National Joint Council for the Building 
Industry. He also won a special prize 
awarded by the Metals Division of 
L.C.I. for his copper work. 


Record Steel Output 


Steel output for 1957 in the European 
Coal and Steel Community was a record 
of 59.764 mill. metric tons, against 56.8 
mill. in 1956 and 41.816 mill. in 1952. 
The 1957 figures show an increase of 
5.2% over 1956. From 1956 to 1957, 
Community steel production increased 
more rapidly than in the U.K., U.S.A., or 
U.S.S.R. 


Plea to Councils 


A plea that town councils should 
review their policies where freedom of 
choice was not being given to house- 
holders, was made by Sir Robert Nimmo, 
Chairman of the Scottish Gas Consulta- 
tive Council, when he spoke at a Council 
function in Dundee, recently. 
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YORKSHIRE JUNIORS > 
HEAR TWO SHORT 
PAPERS AT LEEDS 


VER 60 members attended a 

recent Yorkshire Junior Gas 
Association meeting in Wakefield 
when Mr. K. O. Golisti (Leeds) read a 
short paper on ‘Some Comments on 
the Use and Value of the Specifica- 
tion,’ and Mr. A. Stubbs (Sheffield) on 
‘Pumping Holder Syphons.’ 

Mr. D. Robson, Distribution Manager, 
was there to welcome the Juniors, and 
Mr. T. A. Marriott . (Sheffield). thanked 
the authors of the papers for what the 
President, Mr. E. S. Carter, had described 
as a very interesting and instructive after- 
noon, Mr. S. Davies (Doncaster) moved 
a vote of thanks for the hospitality 
received. 


HOLDER ERECTION 
MEETS OPPOSITION 


ICHMOND (SURREY) BOROUGH 

COUNCIL decided at its January 
meeting to make a formal objection to 
the Minister of Housing and Local 
Government against a proposal of the 
North Thames Gas Board to erect a new 
gasholder at its works at Lower Rich- 
mond Road, Richmond. 

The building of the gasholder is a 
‘permitted development’ unless the 
Minister upholds the Council’s objection, 
in which case the N.T.G.B. must apply 
for planning permission to carry out the 
work. If planning permission is refused, 
the N.T.G.B. could appeal to the 
Minister, who would consider it in con- 
junction with the Minister of Fuel and 
Power. 





Mains Replacement 


All gas mains in Sheffield more than 
50 years old are to be renewed, Mr. 
Arthur Oxley, Assistant Distribution 
Superintendent, East Midland Gas Board, 
stated at the inquest on a 71-year-old 
Sheffield woman who died as a result 
of a fractured gas main outside her 
home. 





3,067 Years’ Service 


Seventy-seven members of the office 
and works staff of G. A. Harvey & Co. 
(London) Ltd. recently received long 
service awards. Their aggregate service 
totalled 3,067 years. 































ORTH Thames Gas Board’s lay- 
N ing of 154 miles of 24-in. steel 
main between April and October last 
year to carry tail gases from Shell- 
haven oil refinery to Romford (Essex) 
gasworks represents one of the biggest 
pipe operations carried out in Great 
Britain. 

The work, which was fully described 
in Mr. A. D. L. Copp’s paper to the 
Research Meeting last year, was done, 
under the Board’s supervision, by Wil- 
liam Press & Son. 


New Methods 


New methods of gas-making and fresh 
sources from which to obtain town gas 
are constant pre-occupations of the 
N.T.G.B. At Romford catalytic oil 
gasification plant of 7 mill. cu.ft. a day 
capacity, and a reforming plant producing 
36 mill. cu.ft. a day is being installed and 
both gases will be of 500 B.Th.U. per 
cu.ft. for direct distribution through the 
existing grid system. 

The contract between the Board and 
the Shell Company is for a supply of 25 
mill. therms a year, or 14 mill, cu.ft. of 
gas (1,500 B.Th.U. per cuft.) per day, 
but this loading will not work the new 
main at capacity, and extensions to 
Canvey Island to take gasified imported 
liquid methane and to Coryton for addi- 
tional tail-gases from the refinery will 
complete the project. 


Low Sulphur 


To obviate internal corrosion, the 
refinery tail gases will be purified before 
entry into the main to approximately 5 
grains of organic sulphur per 100 cu.ft. 
and will, of course, be free from H,S. 
Since the reforming process at Romford 


GAS JOURNAL 


Above: Side boom cranes can be seen 
‘snaking’ a long length of welded 
and tested pipeline into the trench. 
Right: Ultrasonic testing of welded 
joints. On completion of the weld 
the surface is polished and _ the 
presence of any fault, including the 
inclusion of slag, is shown by a ‘ blip’ 
on a radar-like screen. 


has the effect of converting any organic 
sulphur present to H,S further purifica- 
tion is necessary, but this only amounts 
to the absorption of 20 grains by 100 
cu.ft. of gas. The resultant gas will con- 
tain about 3 grains per 100 cu.ft. when 
distributed. 

This low sulphur content for town gas 
distributed in such large quantities is a 
big advance towards a suitable gas for 
use in flueless space heating appliances, 
central heating boilers and gas water 
heaters. 


All-steel Main 


To make full use of the carrying capa- 
city of the new main, it was decided to 
construct it of steel and to test it 
hydraulically to 400 Ib. per sq. in. for a 
maximum working pressure of 275 Ib. per 
sq. in. At this pressure the main has a 
capacity of 5 mill. cu.ft. 


Cathodic Protection 


To combat corrosive action from the 
soil wrappings were tested for continuity, 
the sections were welded (the latest 
‘down hand’ techniques were used for 
speed), and full cathodic protection was 


provided. 
On arrival at Romford the gas is 
reformed in an Onia-Gegi reforming 


plant by Humphreys & Glasgow Ltd., 
consisting of two pairs of self-steaming 
two-vessel plants, each with a capacity of 
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9 mill, cu.ft. per day of 500 B.Th.U. per 
cu.ft. gas. During the reforming process 
the calorific value is reduced to about 340 
B.Th.U. per cu.ft. 


Any Feedstock 


By blending this with untreated refinery 
gas the resultant c.v. will be raised to 
500 B.Th.U. 

The Onia-Gegi oil gasification plant 
being installed is capable of using a wide 
range of feed stocks from P.F.D. to heavy 
oil. This plant is of the three vessel 
regenerative type with a capacity of 7 
mill. cu.ft. per day. 

Other plant being installed at Romford 
includes three new Bryan Donkin recipro- 
cating compressors, two electrically- 
driven and one diesel driven, each with 
a capacity of 500,000 cu.ft. per hour, 
and two new riveted gasholders of 3 mill. 
cu.ft. capacity. 


Pipeline Costs Less 


Cost to the Board of the project is 
£1,789,000, of which the pipeline accounts 
for £500,000. This is equivalent to 1d. 
per therm and compares favourably with 
an estimated 2.9d. per therm for a cat- 
bonising plant of similar capacity. 
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The new plant under construction at 

Romford works. In the left background 

can be seen one of the pairs of gas 

reformers and in the foreground the 

wo low pressure steam storage vessels 
for process steam. 


Left: Crossing the Mar Dyke by specially 
constructed bridge. 


Below left: The ‘ firing line’ welders at 
work. This gang pieces the pipes 
together after stringing-out. The pipe is 
accurately placed for welding, the inter- 
nal lining up clamp tightened, and a 
root-bead weld is made. The second 
pass of welding is made as soon as 


possible to avoid undue cooling. 


Um Below right: The Cleveland wheel-type 
. per 
Drocess ig é : 

yut 340 , j tae 5 from which the top soil has been pre- 


viously removed. This machine will dig 


ditcher at work in the 40-ft. right-of-way 


a trench of 40 in. wide up to 7 ft. deep 

at the rate of 15 ft. per minute in good 
etinery . ground. At this speed, it could always 
sed to : ‘ catch up with the ‘ firing line.” 
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The Fuel Expenditure Index 


By B. H. CUNNINGWORTH, Assoc.M.Inst.Gas E.., 


GAS STANDARDS OFFICER, BIRMINGHAM 


WEST MIDLANDS GAS BOARD. 


G* engineers have always been interested in the efficiency 
of their coal carbonising plants and the recent interruption 
of Middle East oil supplies has emphasised the paramount 
importance of always maintaining peak efficiency in the retort 
house and indeed on all gas producing plants. 

The efficiency of gas production may be simply assessed by 
the Fuel Expenditure Index (more usually referred to as F.E.1.) 
which takes into account all the raw materials used and pro- 
ducts for sale and involves gas-making processes (e.g.— 
carburetted water gas) other than carbonisation in retorts. In 
the normal carbonising plant, the F.E.I. is the difference 
between the potential therms in the coal and the saleable therms 
produced in the form of gas, coke, tar and benzole expressed 
as a percentage of the coal therms. The F-E.I. is not to be 
confused with the heating value of the coke used in the 
producers for heating the retorts. The potential therms in 
coal lost in such ways as hydrogen sulphide and ammonia 
removed during purification, carbon discarded as scale, crude 
gas leaks through retort walls and coke on fire during dis- 
charge, are of minor importance and are not normally 
accounted for as sources of thermal loss. More serious losses 
are in the producers where combustibles are removed with the 
ashes and clinker. In this paper it is not proposed to discuss 
heat balances of the carbonising system. 

Criticisms have been directed towards this practice of calcu- 
lating the F.E.I., but arguments in its favour have been given 
in a paper by Whitehead, extracts from which are given below. 

‘ Carbonisation is the most efficient known method of process- 
ing coal. The result of carbonising one ton (300 therms) of 
coal in modern plant working under good conditions may be 
taken as:— 





Potential % on 

Therms Coal 

Gas—75 therms ... - in) 25.0 
Coke—10 cwt. ve ... 140 46.6 
Tar—11 gal. “i ots icc” a 6.7 
Benzole—3 gal. ... sis ve 5 1.7 
240 80.0 





‘These figures refer to horizontal retorts. Some processes, 
e.g., Steamed vertical retorts, may give a higher efficiency and 
different proportions. This means that, in good carbonising 
practice, 80 units of heat are rendered available for use out of 
every hundred units consumed in the form of coal. If overall 
efficiency means the proportion of the original heat rendered 
available for useful work—and I suggest it cannot mean any- 
thing else—then it is clear that the overall thermal efficiency 
of the process is 80%. Conversely, the heat expended (and 
lost) in operating the process is 20%, and this is the figure 
(F.E.1.) which was originally suggested by the Ministry, and 
which we have used in practice with very satisfactory results. 
Inevitably, certain criticisms have been directed towards this 
practice, the principal one being that a more scientific basis 
of assessment is a formula recently put forward by Dr. Pexton, 
which gives a figure known as the “ Efficiency of Gas Produc- 
tion.” This assumes that the coke remaining from the process 
is of the same thermal value as the original coal and that 
the fuel expenditure is therefore reduced by that amount. The 
Efficiency of Gas Production, is, therefore, expressed as :— 

Therms in gas x 100 

Therms in coal-therms in coke for sale-therms in tar, etc. 

A simpler form is 





Therms in gas x 100 


Therms in gas + therms in producer fuel + therms lost. 
‘This may be, and probably is, a more technically correct 
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From a paper to the Midland Junior Gas Association, November 21, 1957. 
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method of assessing the efficiency of production of coal gas 
only and is undoubtedly of great use in comparing the gas. 
making efficiencies of different types of plant in that it debits 
the whole of the fuel consumed to the one item, gas. 

‘We, however, are concerned with coal saving and, therefore. 
with the whole gasworks process, and we contend that, for ou; 
purpose, it is more logical to debit the fuel consumed to all 
the useful products, as is done by the use of the F.E.I. formula, 
The thermal efficiency of water gas production is lower than 
that of the carbonisation of coal and varies with the degree 
of enrichment, i.e.—with the quantity of gas oil used. Where, 
for instance, “ blue” water gas, that is water gas with no oil 
enrichment, is produced at a calorific value of about 2% 
B.Th.U. per cu.ft. with a thermal efficiency of 60%, a car- 
buretted water gas of 470 B.Th.U. per cu.ft. gives an efficiency 
of 70% and one of 560 B.Th.U. per cu.ft. of 75%. It will, 
therefore, be appreciated that the inclusion of water gas in 
varying proportions between one period and another had the 
effect of making comparisons difficult, while such variations in 
both quantity and quality of water gas became more pro- 
nounced in consequence of the shortage of coal and labour, 
air-raid damage and other war conditions. In fact, the position 
was aggravated by the Ministry’s recent appeal to all under- 
takings to make the maximum practicable quantity of water 
gas, i.e.—to use carburetted water gas installations as base-load 
rather than peak-load plants. In consequence of this difficulty 
the F.E.I. of coal gas production at each works has been 
tabulated separately, in addition to the overall F.E.I. of the 
works and the former figure has been used in reference to our 
coal having campaign.’ 



























































































































































War-time Prominence 






The F.E.I. came into prominence during World War II when 
nation-wide efforts were being made to raise the overall effi- 
ciency of the gas industry. The Institution of Gas Engineers 
formed gas engineering advisory boards whose duty it was to 
collect data from the undertakings in each region and to assess 
the F.E.I., but the undertakings supplying the data remained 
anonymous. The published figures showed regional trends in 
efficiency, and not competitive spirit between individual under- 
takings. The operation of these boards throughout the country 
was co-ordinated through a meeting of Chairmen and Secre- 
taries and the General Purposes Committee of the I.G.E., which 
was held at approximately quarterly intervals. A little time 
was needed to weld the process into a shape where true com- 
parisons could be made. Owing to the meagre testing facilities 
at some undertakings, it was difficult to assess the particular 
thermal value for coal, coke; tar and benzole and compromise 
values had to be arranged, which obviously could not please 
everyone. 

The basis on which values were assessed for the London 
Region are given in a paper by Tate’, of which the following 
is an extract :— 

‘The principal components required in calculating the F.E.. 
are five in number and the method of amending these was 4s 
indicated below :— 

COAL 

‘It is obviously desirable that the precise calorific value of 
the coal carbonised should be known, but as the ascertainment 
of this figure seemed to be out of the question, it was decided 
that the figure should be assumed. A survey of the calorific 
values of the coals normally carbonised in the London Area 
(i.e., those from Durham and South Yorks.) led to an assess- 
ment of 305 therms per ton of coal with a 4% moisture content 
and a 7% ash content.’ 

(Author’s note:—This higher value of 305 therms per ton, 
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WOODALL-DUCKHAM 
CONSTRUCTION COMPANY LTD 


announce that 
by Agreement with 


NV DE BATAAFSCHE 


PETROLEUM MAATSCHAPPIJ 
(The Royal Dutch/Shell Group of Companies) 


they are now able to provide 


COMPLETE INSTALLATIONS OF PLANT 


incorporating 


THE SHELL GASIFICATION PROCESS 


WOODALL-DUCKHAM CONSTRUCTION COMPANY LTD 
WOODALL-DUCKHAM HOUSE, 63-77 BROMPTON ROAD, LONDON, S.W.3 
Telephone: KENsington 6355 (14 lines) Telegrams: Retortical (Southkens) London 








































































compared with the 300.16 therms per ton used in the Birming- 
ham Division, is probably due to the higher rank coals from 
Durham and South Yorks. Lower rank coals from Notts. and 
Derby, as well as from Staffs., form a proportion of the coals 
carbonised in the Birmingham Division, where very little 
Durham coal is used.) 
COKE AND BREEZE 

‘The moisture percentage of these materials may be of a 
high order and, in view of the important positions occupied 
by coke and breeze among the products of carbonisation, it is 
desirable that a common base line should be established in 
order to obtain truly comparative results. Coke as sold is, 
therefore, subjected to routine moisture tests and the weight 
entered in the calculation is corrected back to correspond with 
the coal, namely 4% moisture and 10% ash, the thermal 


value being related to a dry, ash free coke at 322 therms per 
ton. 


TAR 

“The same procedure in respect of moisture in tar should 
be applied as in the case of coke, the ultimate figure being 
representative of a tar with 4% moisture content and a calorific 
value on a dry basis of 1.875 therms per gal. 

Gas 

‘This figure is taken as the works meter reading and is 
corrected to 60°F. and 30 in. Hg. of pressure. The ascertained 
calorific value of the gas is used in the thermal calculation. 
BENZOLE 

* Benzole is regarded as part of the gas make and, in assessing 
the total yield of products, a value of 1.5 therms per gal. is 
adopted, which although possibly low is considered to com- 
pensate for the use of wash oil in extraction which is not 
otherwise included. 

‘Some undertakings purchase all the electricity they use, 
while others generate their own and it is, therefore, desirable, 
in the case of an undertaking buying electricity to debit the 
coke available for sale, with an amount corresponding to the 
coke that would have been used on the generation of such 
power. The figure adopted in the London Area has been 2 lb. 
coke per kW. hour and, while it is appreciated that this figure 
is low and should probably be three or four times as high, 
there may be an advantage in this, as attention is directed 
to the desirability of buying power in bulk where it is economi- 
cal and selling the breeze thereby saved to generating stations 
operating more economically than is usual on a gasworks. 

‘ All these corrected values can then be used for the evalua- 
tion of the F.E.I., but the index in itself only gives the per- 
centage of total fuel purchased by an undertaking and not 
subsequently passed on for consumption outside. It is related 
to the total thermal value of the fuel and not to the processes 
through which this fuel may pass on the works, thus giving 
rise to some striking anomalies if the proportion of gas made 
by any process (e.g., water gas) other than straight carbonisation 
is considerable. To meet this difficulty, it was agreed through- 
out the country as a whole to apply a correction by deducting 
two points from the index for each 10% of water gas made. 
This correction, with which the London Board are not in agree- 
ment, is both arbitrary and open to fundamental objections, 
being based on the fact that the normal index for blue water 
gas manufacture is about 20 points higher than for coal 
carbonisation.’ 

In 1954, the West Midlands Gas Board, Birmingham Divi- 
sion, decided to revise the system of calculating the F.E.I. This 
has been on a four-weekly basis, using standard values as 
follows: 


Coal 300.16 therms per ton 
Coke 268.8 therms per ton 
Oil 1.65 therms per gal. 
Tar 1.8 therms per gal. 
Benzole 1.5 therms per gal. 


These values vary from those used by the London Region. 
The difference in coal value has already been mentioned. Coke 
is taken at a constant figure of 268.8 therms per ton and is 
not adjusted for ash and moisture content as in London. No 
adjustment is made for water content in tar and the standard 
value is assessed at 1.8 therms per gal. Oil is gas oil used 
in the carburetted water gas plants. Lubricating oil plays no 
part in the F.E.I. calculation. Electricity is not taken into 
account in the Birmingham Division method of calculating the 
F.E.1. This was the position in 1954, when the author was 
allotted the task of investigating the F.E.I. calculation. 
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It was felt that the four-weekly period was too short ang 
that apparent changes in the F.E.J. were largely du to jp. 
accuracies in coke and tar stocks. The first task was to invest. 
gate a suitable period over which inaccuracies in Stoci-taking 
would be levelled out. Next, the thermal value of the ¢o,| 
carbonised was to be assessed and, when time permitted, th: 
values for coke and tar were to be reviewed. 

The first stage in the investigation into the ideal frequency 
of the F.E.I. calculation, was to calculate the F.E.I. for the 
different works in the Birmingham Division over periods of 4 
weeks and to compare the results with those already obtained 
over the six separate four-weekly periods. In this way, it was 
hoped to show that changes in the F.E.I. were not merely dye 
to errors in stock-taking, which over periods of 24 weeks should 
have balanced out. Altogether 15 periods of 24 weeks covering 
the year 1953 and part of 1954 were calculated. A random 
selection of nine of these 15 periods are shown in Table ; 
The considerable fluctuation in F.E.I. from month to month 
will be noted. Next, some of the F.E.I. were worked out fo; 
a period of 12 weeks and compared with the results from the 
separate 4-weekly periods. It was felt that most of this fluctua- 
tion was due to errors in stock-taking and to changes in the 
thermal value of the coal carbonised. It was decided to calcu- 
late the F.E.I. over periods of 12 weeks in future and to proceed 








with the investigation of the thermal value of the coal 
carbonised. 
TABLE 1 
' 

Period 1 16-6 | 199] 18-7] 19:3] 17-7| 22-0] 19-7] 23-4] 196 
Period 2 166 | 18:5] 18-7] 19-1 | 20-7] 20-4] 20-7] 17-6] 165 
Period 3 149 | 198] 19-0] 17:3 | 13-0] 201] 182] 15-8] 166 
Period 4 17-0 | 16-7 | 19-1 | 22-0 | 26-1 | 21-3 | 20-2] 17-3] 160 
Period 5 13-6 | 169] 17:3] 17-1] 17:2] 18:2] 19:3] 201] 161 
Period 6 14-3 | 15-7] 13-9] 18:7] 17-1 | 18-3] 22-7] 18-8] 146 
Maximum .. | 17-0| 19-9 | 19:1 | 22-0] 261 | 22-0] 22-7] 23-1 | 186 
Minimum .. | 13-6] 15-7] 13-9] 17-1] 13-0] 18-2] 18-2] 15-8] 146 
Mean 15-5 | 17-9] 17-8] 18-9] 18-6] 20-1 | 20-1) 189] 164 
24 weeks’ a é 

period 15-6 | 18:2] 17-9] 18:6] 18-2} 20:2] 19-9] 18-9] 165 


The same six 4-weekly periods as shown above were re-calcv- 
lated as two periods of 12 weeks (periods 1, 2 and 3 together 
and periods 4, 5 and 6 together) and the results compared with 
the F.E.I. calculated over the same 12 weeks. 


Mean 











16-0 19-4 18-8 18-6 17-1 20°8 19-5 18-8 | 172 
12 weeks’ 
period 16-0 19-4 18-8 18-8 17-0 | 20-7 19-5 18-8 | 17-1 
Mean 15-0 15-4 16-8 19-3 | 20-1 19-3 | 20-7 18-7 | 156 
12 weeks’ 
period 14-9 15-3 16-9 19-1 20-1 19-5 | 20-6 18-7 | 155 





All F.E.I. figures quoted’ above have allowance for % C.W.G 
in town gas. 

At the area central laboratories, the routine testing of coal 
is on a comprehensive scale. The coal sampling arrangements 
have been further improved and they now leave little to be 
desired as a means of obtaining a representative sample. Many 
Mahler bomb calorimeter determinations of calorific value of 
coal are made each week, so that a thorough investigation into 
actual therms per ton of coal carbonised could be carried out. 

A survey was made of the coal carbonised at each of the 
Birmingham Division works. The gross tonnage of each indivi- 
dual coal, singles, doubles, nuts, etc., was determined and 4 
calorific value figure for each was supplied by the Fuel Section, 
Area Central Laboratories. In this way, each coal was given 
a thermal value and from these results a proportional average 
therms per ton was obtained for each works. The actual 
therms per ton coal carbonised 1953-54 are shown in Table 2. 











TABLE 2 

Works A B 

24 weeks’ period. . 278 287 
36 weeks’ period. . 279 286 
24 weeks’ period. . 279 285 


These thermal values have been rounded off to the nearest 
whole number which is considered to be accurate within these 
limits. During the calculation, small quantities of certain coals 
were rejected, usually two or three truck loads received during 
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the period under review. Also quantities of coal of unknown 
thermal value were used from stock. The unavoidable 
omission of this stock coal from the calculation is considered 
unlikely to have any considerable effect on the accuracy of 
the result owing to the fairly consistent deliveries of coal to 
each works. Each works is made an allocation of certain coals 
and the tonnages of each coal delivered remain fairly constant 
over the period of the allocation which is revised from time 
to time. It seems reasonable to suppose that stock coal is 
fairly representative of the coal deliveries and usually the stock 
js used up before it has time to suffer serious weather deteriora- 
tion. During the period February, 1955, to June, 1957, two 
samples of stock coal were received from different works and 
both were assessed at 282 therms per ton. A proportional 
average figure of 7.6% stock coal was calculated for all the 
works in the Birmingham Division, over the same period. To 
ascertain the likely effect of stock coal on the F.E.I., hypotheti- 
cal examples were worked out. One has to assume the same 
saleable therms from the 7.6% stock coal as from the remainder 
of the coal carbonised. Even allowing for a slight error here, 
the examples show that this percentage of stock coal has so 
little effect on the F.E.I. that the practice of rounding off the 
calculated therms per ton of coal carbonised should cover 
the stock coal and small quantities of other coal not included 
in the calculation of coal thermal value. 

Naturally, F.E.I. calculated on these reduced thermal values 
showed considerable improvement. The study of a graph in 
the paper shows the effect on the F.E.I. figure of changes in the 
thermal value of the coal carbonised. A variation between 
281 and 300 therms per ton of coal carbonised can modify the 
FEJ. from 16.5 to 22%. This graph is probably not strictly 
correct as no doubt a high thermal value coal would give a 
little extra gas, coke and tar yield than one could obtain from 
a low rank coal reluctant to yield the last few cu.ft. of gas 
and drops of tar. After studying the results of the investiga- 
tion as far as it had proceeded, it was obvious that, to obtain 
a reasonably accurate assessment of the F.E.I., it was essential 
to calculate the thermal value of the coal carbonised over the 
same period as the F.E.I. calculation. 

It was decided to institute a period of 12 weeks for the F.E.I. 
calculation and a new system was introduced to produce the 
figures necessary for this. New sheets were prepared to enter 
coal tonnage for each works and sheets for the calorific value 
of each coal tested during the 12 weeks’ period. At the end 
of each period, the calorific value (on ‘as received’ basis) for 
each coal was averaged. In cases were no fresh values for a 
coal were received during a 12 weeks’ period, the value for the 
previous period was taken. At the end of each 12 weeks’ 
period, the total tonnage for each coal was ascertained and 
multiplied by the average calorific value. In this way, a 
proportional average therms per ton for each works was 
obtained. The 11 periods are of 12 weeks each and extend 
from February, 1955, to June, 1957. For the reasons men- 
tioned earlier, the figures are rounded off to the nearest whole 
number. During this period of 33 months, a check was made 
on the percentage stock coal used on each works. This ranged 
from 5.7% to 12.0%, with a proportional average for all works 
of 7.6°,. During the period under review, over 3,500 calorific 
value of coal determinations were used in calculations, averages 
of which for the different works over the period stated are 
given in Table 3. 

TABLE 3 


Works | Works 
Period A B 
280 288 297 292 
285 291 299 295 

292 298 294 

296 306 300 

286 297 296 

292 294 295 

291 297 292 

293 294 296 

290 295 293 

286 284 291 

293 286 288 298 


Works | Works | Works 
= D E 


Period commencing 
February, 1955 


—SeOeIAVSe wh 


Period ending June, 1957 


The proportional average therms per ton for all works over 
periods 1-11 was 290, so with the thermal value of coal carbon- 
ised now on a fairly sound basis let us consider other factors 
entering into the F.E.I. calculation. 

Oil used is gas oil (or heavy oil used in gas-making plant) 
and as it is of consistent quality, is fairly reliably measured 
and stocktaking is a fairly simple matter, no change was 
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proposed in the method of assessing oil therms in the F.E.1. 

Next to coal, coke has the biggest effect on the F.E.I. cal- 
culation, due to its high thermal value. In the Birmingham 
Division this is taken at a staridard value of 268.8 therms per 
ton. An attempt was made to assess the calorific value of coke 
sold, but figures for proportions of grades of coke sold at each 
works were not considered sufficiently accurate to warrant 
the extensive calculations (involving moisture and ash contents) 
that would ensue. The moisture and ash content of the coke 
have a considerable effect on the F.E.I. Consider the follow- ° 
ing examples:—Taking the value of ash-free, dry coke as 322 
therms per ton, this gives a value of 
274.7 therms per ton with 5.0% moisture and 9.7% ash, 
268.8 therms per ton with 7.0% moisture and 9.5% ash, and 
263.0 therms per ton with 9.0% moisture and 9.3% ash. 

To illustrate the effect of these changes in the thermal value 
of coke on the F.E.L, these three examples were calculated 
which gave the following results respectively; 13.2%, 14.2%, 
and 15.2%. 


Source of Error 


As moisture (and ash) content of coke is not taken into 
account in the Birmingham Division method of calculating 
F.E.I., this is probably the largest source of error in coke’s 
contribution to the saleable therms. Bearing in mind the 
difficulty of large-scale continuous sampling and testing of 
coke, it may be that the present Birmingham Division method 
of using a standard value for coke therms per ton is sufficiently 
accurate when one considers the many possible sources of 
error in calculating the F.E.I. Coke is used for a variety of 
purposes on the works and is such a careful check kept on 
the weight as on coal to retorts? Considerable quantities of 
coke are used for steam raising and some works sell steam to 
outside users and for this steam they receive a credit in the 
FEI, 

When steam is sold to an outside user, the works receives 
a credit in the F.E.I. as the equivalent amount of coke required 
to raise the steam in a boiler plant. A standard figure of 6 Ib. 
of steam from 1 Ib. of coke is used for calculating this allow- 
ance. Some consider this figure too high, but it is difficult 
to assess owing to the varying quantities of steam raised on 
waste heat boilers and solid fuel boilers. Brownlie* investigated 
nearly 2,000 boiler installations in Great Britain, consuming 
between 75 and 100 mill. tons of fuel per annum, and carried 
out tests on 250 typical plants. Burning fuel of 11,800 B.Th.U. 
per lb. with an ash content of 11.5%, these plants evaporated 
6.56 lb. of water per lb. of fuel. Increasing amounts of steam 
are being raised in waste heat boilers and Moys* gives the 
following figures. Depending on tempertaure of waste gases 
at the inlet of the boiler, evaporation varies between 2 Ib. and 
6 lb. of steam per Ib. of fuel fed to producers. Gas engineers 
seem reluctant to publish their boiler house and power house 
results and for anyone wishing to investigate this figure for 
steam production and also electricity production, a recent paper 
by Grant’ is quite comprehensive. 

In the Birmingham Division method of calculating F.E.I1., 
electricity is not taken into account. This is surely unfair to 
some works. An old established works with all steam-driven 
machinery must consume a considerable amount of coke raising 
steam to drive it. This shows as a reduced amount of saleable 
coke. A works with all electrically-driven machinery does 
not need this amount of steam, thus releasing more coke for 
sale. Again, some works generate a surplus of electricity, 
which is sold to outside users, but no credit appears on the 
F.E.I. for this power. Also, electricity is used on holder and 
booster stations fed from several large works, none of which 
is charged (on F.E.I.) for its share of this power. By neglect- 
ing electricity, a small works buying bulk supplies scores over 
a large works with a surplus of power for sale. 

Due to the inherent inefficiency of the water gas process, an 
allowance is made for the percentage of C.W.G. in town gas 
as already mentioned by Tate*. This is 0.2% C.W.G. in town 
gas. Several examples of F.E.I. have already been given 
including this allowance. It is a matter of personal opinion 
as to whether it is right to give this allowance and in the 
Birmingham Division both F.E.I. figures are always shown. 
No allowance is given for catalytic oil gas* the operation of 
which plant may have an adverse effect on the F.E.I. Further 
anomalies may arise in the future with processes of gas manu- 
facture such as the Lurgi, now in use at the Birmingham 
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Research Station’; in the South Western Area, Jones, Hall and 
Koppers-Hasche plants* while in the North Thames Gas Board, 
there is a Gas Integrale plant’. The allowance for percentage 
C.W.G. in town gas has a marked effect on the F.E.I. and a 
works with a high percentage-C.W.G. scores over the other 
plants for which no allowance is made. 

Tar has less influence on the F.E.I. than coal and coke, but 
even so it is responsible for over 10% of the saleable therms. 
Anyone with experience of taking stock knows the difficulty of 
deciding the line between liquor and tar. Possibly, these errors 
balance out over a period of 12 weeks. A source of error 
is where two works use the same wells and the tar made on 
each works is allotted as a percentage of the coal and gas oil 
used on each works. This method presumes that each plant 
makes the same amount of tar per ton of coal and gal. of oil. 
It is difficult to know what errors to expect in tar stock-taking, 
but it seems reasonable to expect tar makes calculated from 
these figures to. be accurate within the limits +2$%. Examples 
are given, showing the effect on the F.E.I. of tar makes varying 
by this amount. The effect is slight, only showing a variation 
—.2% and +.3% respectively. 

The volume of gas made is as registered by the works meters, 
adjusted to 60°F. and 30 in. Hg. The barometric pressure is 
as recorded on recording barometer, checked daily against 
Fortin type barometer. Coal gas calorific value is by Fair- 
weather recording calorimeetr on all works, C.W.G. is by Sigma 
recorders, checked daily against Boys calorimeters. Producer 
gas calorific value is by Sigma recorders checked by gas 
analysis. 

It will be seen that many factors can affect the F.E.I. but 
the biggest single factor is the thermal value of the coal 
carbonised. The work carried out in the Birmingham Division 
has shown the simple form of F.E.I. calculation, devised during 
the second world war, to be open to such wide errors as to be 
almost useless as a means of comparing efficiencies between 
different works. It is essential to calculate the thermal value 
of the coal carbonised on the lines devised by the Birmingham 
Division. Owing to the work involved, it seems impossible 
to calculate the coke thermal value on similar lines. A standard 
thermal value for coke seems the simplest solution, a value 
which could be revised from time to time, should quality of 
coke produced vary to any appreciable extent. Tar stocks are 
the greatest source of error in tar saleable therms, but a 12 
weeks’ period should help to level out. Electricity should be 
included, although this would involve extra work in the cal- 
culation of the F.E.I. F.E.1. values should be shown with 
and without the C.W.G. allowance. It is a matter of personal 
opinion as to which is the correct value. 


DISCUSSION 


Mr. D. J. O. Bath, President of the Association, opening the 
discussion, said that the paper showed the value of the rigorous 
testing of coals and, as far as possible, of coke in order to 
assess the Fuel Expenditure Index, and made it clear that every 
effort should be made to improve the F.E.I. Referring to the 
heat balances set out in the appendix which appeared to be 
more in favour of continuous vertical retorts as compared 
with horizontals to an amount of 11.23 therms per ton, Mr. 
Bath thought that these figures should be taken with some 
reserve since the financial aspect should also be considered. 

Mr. S. Brockbank (Newcastle-under-Lyme) recalled that the 
F.E.I. came into being during the war when, in common with 
other engineers, he found a good many problems to occupy his 
attention. He used to compile whatever figures were called 
for, but since then he had given little thought to the F.E.I. 

In his Division, he went on, the F.E.I. was not considered 
necessary since the practice was to compare one four-weekly 
period with the previous one and then to take steps to ascertain 
the reason for any falling off in results. He asked what was 
the experience in the Birmingham Division in connection with 
the adjustment for water gas made in determining the F.E.1. 
and what was the effect when gas was transferred from one 
works to another on their respective F.E.I.’s and wondered 
if this would not operate to the advantage of the one and to 
the detriment of the other. 

Mr. Cunningham replied that his function was to work the 
F.E.I. and that he would therefore refer the questions raised 
to engineers present who would be in a better position to 
answer them than he was. 
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Mr. A. W. Sanders (Leicester) said that his works receive 
up to 15 mill. cu.ft. of gas per day from other works whic 
would probably show his own works F.E.I. to be a gvod on. 
Nevertheless, he considered that the ‘therms per ton’ was the 
best index of efficiency provided that coke and, to some extent. 
breeze for sale were taken into account. He felt that tie FE) 
was not a good means of controlling a works. 

Mr. Cunningworth pointed out that all the Birmingham works 
were combined in one statement and gas passed from one 
works to another was accounted for. 

Mr. R. Thompson (East Midlands) said that as an accountant 
he felt that young members of the Association should be warned 
that the financial aspect was more important and referred to 
the figures given in the paper where the ultimate yield at works 
A compared favourably with that at works C, but pointed ou 
that this may have been achieved at a much greater cost. He 
said he would be very interested to see the valuation of the 
input into a works and the valuation of what came out of 
that works and co-related it with the ‘cost into holder” state. 
ment. 

Mr. Cunningworth replied that the question of costs was a 
matter outside his province. 

Mr. S. Brockbank said that he should make it clear that a 
‘cost into holder’ statement was prepared in the West Midlands 
Area. Mr. Cunningworth’s paper showed the amount of work 
done to show that the long standing assessment of 300 therms 
per ton of coal was quite wrong and wondered if this matter 
had now been taken up with the Coal Board. 

Mr. Cunningworth said that the figures were sent out to 
works in the West Midlands Area by the Area Chief Chemist 
and he was not in a position to say what action would be 
taken at Board level. 


Efficiencies Compared 


Mr. N. G. Earle (Redditch) said that Mr. Thompson was try- 
ing to compare technical efficiency with financial efficiency. 
His own feeling was that we should buy the best quality coal 
available and sell gas at a reasonable figure rather than to 
buy cheaper coal and sell the gas from it at an enhanced price. 

Mr. K. J. Crane (Birmingham), referring to the moisture in 
coke and how it affected the thermal value of coke in the 
F.E.I., said that surely if the amount of moisture was higher 
then the amount of coke produced would be increased, whereas 
the comparisons showed the same amount of coke was produced 
irrespective of the moisture content. 

Mr. Cunningworth said that in Birmingham the standard of 
268.8 therms per ton of coke was adopted. The example 
showed that with a higher moisture content there was a reduc- 
tion in the therms produced per ton and it was therefore correct 
to assume that the coal from which it came with a similarly 
reduced thermal yield, would produce the same quality of coke. 

Mr. Crane appreciated the point made by Mr. Cunningworth 
but said that he was not entirely happy about it. 

Mr. R. B. Brown (Solihull) referred to the use of town gas 
on works and enquired how gas used for gas engines was 
accounted for. 

Mr. Cunningworth said that such gas was charged for 
indirectly assuming it went direct to the works before being 
metered, but on hearing from Mr. Brown that the gas in 
question was first metered, agreed that this was a source of 
error in the calculations. 

Mr. F. Bengough (Birmingham) pointed out that Mr. 
Cunningworth in his paper had not attempted to show the 
efficiency of gas production. As to Mr. Brockbank’s point 
about bulk supplies: a good deal of gas did pass between 
works in the Birmingham Division and ‘» and from other 
divisions in the area. In Birmingham the feeling was that it 
was the area that was supplying the gas and individual works 
could not always show the F.E.I. they would like, but the 
F.E.I. did show changes and was considered a very useful 
index. He thought Mr. Crane’s point a good one in that it 
attached importance to the standard of coke made: Gas must 
be to standard and so too must coke. As to the tonnage 
of coke made: It was clear, he said, that the ash must have 
been in the original coal and therefore in the coke. Moisture 
was not in the resultant coke and therefore anything added 
must affect the coke. As to the credit for electricity generated 
on a works: Mr. Bengough thought that it was better to buy 
electricity from the grid since it would be cheaper than 2 
works generating its own. This involved the use of a com 
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siderable amount of waste heat which could be used more 
advantageously for other purposes. In the reconstruction of 
4 range at his own works, Windsor Street, the intention was 
to reduce the requirements of steam in this way, and he hoped 
to be able to prove that this was a better proposition. He 
concluded by saying that he considered the F.E.I. very useful, 
particularly from a national point of view. 

Mr. Cunningworth referred to the practice in Birmingham of 
allocating a standard thermal value of 268.8 therms per ton 
for all coke made irrespective of quality: this he realised 
was a weakness in the system. Efforts were now being made 
to work out a more accurate thermal value for coke. This 
would be an easy matter if only household coke were sold, 
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these figures all the Birmingham works were combined except 
Solihull, the C.V. for which had been calculated. Since 1956 
all the Solihull figures were combined with those of the 
Birmingham works. 

Mr. A. Griffiths (Dudley) thought that the gas industry 
should have a yardstick with which to measure efficiency 
which was better shown by the F.E.]. than by the usual 
figures such as therms per ton, etc. He agreed that Mr. 
Bengough’s point about the buying of electricity rather than , 
generating it was an important one from the national point 
of view. The F.E.1., he said, was a measure of the efficiency 
of the processing of coal, but we must relate this to the 
economics of gas production. 
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but the varying grades made it difficult. He agreed with Mr. 
Bengough that it would be a better proposition to sell breeze 
to the Electricity Board and buy electricity rather than to 
generate it on the works, particularly at night when the price 
of electricity was lower. 

Mr. F. Grocott (Birmingham) said that he had often won- 
dered how variations in coal affected the F.E.I., but had never 
attempted to make his own calculations. He recalled that 
in the early days of the F.E.I. he was the recipient of the 
returns from the other works, and he was surprised to see 
that the F.E.I. varied from 20-40. His conclusions then were 
that the most efficient works were those with vertical retorts 
with the smaller major axes. Figures from boilerhouses were 
not popular with engineers since they considered that more 
instrumentation would be necessary to produce accurate figures. 
Such plant as belt weighers were not accurate and could vary 
as much as 10% either way, he said, and asked what changes 
could be made in this direction. 

Mr. Cunnirgworth agreed with Mr. Grocott’s remarks about 
boilerhouse figures and referred to the graphs in his paper 
which showed variations between works in therms per ton 
of coal. He could not, however, say what changes in 
instrumentation, etc., could be made. 

Mr. J. Foxton (Cheltenham) queried how the F.E.I. was 
obtained. 

Mr. Curningworth replied that it was the difference between 
the therms * bought’ and the therms ‘sold.’ 

Mr. Grocott said there was no reference in the paper as to 
whether or not the new figures of therms per ton were 
adopted. 

Mr. Cunningworth replied that they had been used in Bir- 
mingham since February, 1955, and referred to Table 3. In 


Clean Air Conference 


r. first publication of the National Society for Clean Air 
—formerly the National Smoke Abatement Society—is the 

Proceedings’ of the Conference held at Hastings in October 
lat. (From the Society, at Palace Chambers, Bridge Street, 
London, S.W.1, 12s. 6d.) The volume contains all the papers, 
lectures, and addresses, together with the discussions, on widely 
differing aspects of the air pollution problem. 

The Des Voeux Lecture on ‘ Meterology and Air Pollu- 
tion,” by the Director-General of the Meteorological Office, Sir 
Graham Sutton, is an important contribution which will be 
of interest to all concerned with the erection of new buildings. 
From the viewpoint of fuel policy an address by the Minister 
of Power, Lord Mills, is particularly interesting. Two papers 
discuss the question of air pollution from road vehicles, two 
more the administrative problems of the Clean Air Act, and 
others examine the Act from the standpoint of industry and 
fuel efficiency. The Society’s President, Dr. R. Lessing, devotes 
most of his Presidential Address to a thoughtful discussion of 
the means for controlling the primary sources of pollution. 
There is also a short report on the availability of smokeless 
fuels and a resolution and statement calling for greater efforts 
on the part of all concerned to organise the training and certi- 
fication of boiler operators. 

The discussions, to which most of the participants are either 
local authority representatives or technologists, are of practical 
value and their interest is increased by the way in which they 
reveal differing points of view or of emphasis. 


Mr. Cunningworth again reminded members that he was not 


in a position to discuss the financial aspect of. the F.E.I. and 


said that since other Areas did not calculate their F.E.I1. as 


was done in Birmingham, comparison was therefore difficult. 


A great deal of coke was used on the Birmingham works for 
water gas manufacture, and many samples of coal and coke 
were taken, but it was easier to sample coal accurately. 

Mr. S. C. Porter (Birmingham) pointed out that the F.E.I. 
was a measure of heat output to heat input and not directly 
related to the financial aspect. He added that he was not 
happy about the assessment of a thermal value for coke, but 
the differences were not as great as had been shown in the 
investigations in connection with coal. These investigations 
had shown how unwise it was to take for granted figures which 
had been used over a number of years. Mr. Porter said that 
he had deputed Mr. Cunningworth to carry out the investiga- 
tions and he considered that he had done well. 

Mr. S. C. Crathorn (Wolverhampton) proposed a vote of 
thanks. 
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British Standard for Solid 
Fuel Cookers with Boilers 


RITISH STANDARD for Domestic Solid Fuel Cookers 

with Integral Boilers was first published in 1945 under the 
title Solid Fuel Cookers and Combination Grates. The change 
of title (B.S. 1252:1957) calls attention to the fact that the 
standard is now concerned only with appliances fitted with 
boilers for domestic hot water supply. Apart from this change, 
the general scope of the revised standard is similar to that of 
its predecessor, but its requirements are much more detailed 
and the performance tests are more comprehensive. 


General requirements for all types are listed first, followed 
by requirements for the individual types. The minimum 
volume of the oven, the size of oven-door opening, the position 
of the fully open door and the rigidity of the oven shelves are 
specified. Boiling plates, simmering plates and other heating 
surfaces for cooking utensils are the subject of detailed require- 
ments. Other clauses relate to firefronts, dampers, ashpit and 
ashpan, flues, boilers, and the insulation of parts which may be 
touched. For all types of appliance other than free-standing 
cookers, it is a requirement that means of gas ignition shall 
be available. The performance requirements are related to 
methods of test based on those formulated by the Ministry of 
Power in conjunction with the British Ironfounders’ Associa- 
tion. 





288 


GAS JOURNAL 


February 5 


From a paper to the Yorkshire Junior Gas Association, November 23. 


Safety Governors and Low Pressure 
Alarm Systems 


By J. A. WHITWORTH, Assoc.Inst.Gas E., 


MAINS AND SERVICE SUPERINTENDENT, 


HULL DISTRICT, NORTH EASTERN GAS BOARD. 


N the Gas (Quality) Regulations, 1949, it was prescribed 
| pe ‘gas supplied by an area board shall be supplied at 
such pressure in every pipe laid between the main and the 
meter having an internal diameter of 2 or more in., and in 
every main, as to balance a column of water not less than 
2 in. in height.” Should the pressure of gas in the district 
mains fall below 2 in. w.G. the area board concerned can be 
prosecuted and, on summary conviction, be liable to a fine of 
£10 unless ‘such failure was due to circumstances not within 
their control and that they took all reasonable steps to prevent 
such failure.’ 

In the event of a complete cessation of gas supplies on a 
district, the safest procedure is to leave the supply to the district 
turned off, until all industrial and domestic consumers have been 
informed by telephone, loud speaker vans, wireless relay 
systems or personal contact, requesting them to turn off all gas 
appliances which may have been in use at the time of the 
incident, and, if possible, giving some indication when the gas 
supply would be restored and the action the consumer should 
take when the supply is restored. The larger the district the 
greater the problems of informing consumers of the failure 
and the time factor becomes an added problem to an already 
difficult situation. It may be that the supply to the district 
is restored by the employee responsible for the shut off, who, 
in a panic, realising his mistake, or the cause of the failure, 
proceeds to rectify it as quickly as possible, without consider- 
ing the gravity of the situation. Even though the supply may 
be restored without accident to life or damage to property, 
considerable expense is involved in carrying out these pre- 
cautions. In addition, publicity in the Press may be given to 
the failure of the gas supply to any district which considerably 
reduces the industry’s prestige in the eyes of the public. 

The causes of failure in gas supply may be summarised as 
(1) scaling off of holder syphons and syphons between holder 
and station governor, (2) the wrong sequence of operating 
holder valves, (3) the wrong sequence of operating valves on 
station governors during maintenance, (4) failure ‘of non-return 
valves to operate when boosting to the district is closed down, 
(5) the failure to transfer the supply to the district from one 
holder to another with the possibility that a holder may become 
grounded, and (6) failure of the station governor, which may 
be caused by: (a) The seizing of valve spindles in a closed 
or almost closed position, due to lack of maintenance; (b) 
failure of automatic controls; (c) stoppage in impulse pipe or 
connections; and (d) stoppage in air vent to top side of 
governor diaphragm chamber. 

Valves with inter-locking devices can provide some degree of 
safety, but in order to cover all the above possible danger 
points, and so far as it is practical to ensure a continuity 
of supply, it is considered advisable and economical to install 
a safety governor, incorporating an effective alarm system. 


Effective Alarm 


A typical layout is illustrated in Fig. 1, which shows a 
safety governor with an effective alarm system, installed at a 
manufacturing station working to a continuous production pro- 
gramme. This can be installed in an existing governor house 
or similar building. The inlet of the safety governor is con- 
nected to the outlet of the station meter, and the outlet of the 
safety governor is connected to the outlet of the station governor. 
The connections so arranged will by-pass a good many of the 
potential danger points which could cause an interruption in 


the normal flow 
governor system. 

At a holder station with two or more holders, the position 
of the safety governor depends on (a) the period of pressurising 
the supply main to holders, and (b) the capacity of this suppl 
main. If the boosting period is 24 hours each day and the 
capacity of the main is adequate to meet district requirements 
at peak load periods, a safety governor can be _ installed 
between the bulk supply main and the outlet of the station 
governor. When the bulk supply main is not adequate to 
meet peak load district requirements and when the pressurising 
period is not covered over the full 24 hours each day an alter- 
native arrangement is recommended in which the safety 
governor is placed between the by-pass to the inlet of the 
holders and the outlet of the station governor. In the event 
of a pressure reduction below the pre-determined adjustment 
of the safety governor, gas would pass via the holder by-pass 
connection from the stand-by holder. This would be auto- 
matic, providing, of course, that the non-return valves have 
been maintained in a proper working condition. It is also 
important that the safety governor and alarm be regularl 
tested and maintained. 


of gas through the holders and station 


Complete [Isolation 


The governor used is the ordinary type of pressure regulator 
with a sealing diaphragm between the valve chamber and the 
diaphragm chamber. It is important that this type of governor 
be used, since the complete isolation between the two sections 
of the governor is essential for testing purposes. The only 
modification necessary is the extension of the valve spindle for 
the adaptation of the indicator. To obtain a complete shut of 
when the valves are in a closed position, and so to prevent the 
gas direct from the manufacturing plant going on to the district 
before passing into the holder, it is advisable to have leather 
or other suitable seatings on the valves. 

It is not sufficient, however, to install a safety governor and 
expect it to operate in the event of a failure of gas supply 
to the district without having it regularly maintained. This 
should be at three-monthly intervals because the safety governor 
valves remain in a closed position (with the exception of the 
testing periods) until an emergency arises, and there is a greater 
tendency for them to stick than would be the case of the 
station governor, where the valves and spindle have a con- 
siderable amount of movement. It is also recommended that 
the safety governor be tested by a competent employee each 
day and the alarm system checked at the same time. 

Since the successful working of the system depends on the 
reliable working of the governor, the methods of testing 1! 
and its ancillary equipment are given in some detail. 

To test the safety governor, open the control cock on the 
vent pipe and release the pressure beneath the diaphragm of 
the governor to atmosphere. The governor valves should now 
fall into the fully open position without operating the inlet 
and outlet isolation valves. In order to establish that the 
governor is free during testing, it is advisable to fit an extension 
to the governor valve spindle projecting through the top cover 
on which an indicator plate can be fitted. This will indicate 
the open and closed position of the governor valves and will 
eliminate the necessity of removing the top plate to ensure that 
it is operating satisfactorily. 

Where the alarms are fitted as independent units these must 
also be regularly tested by the fitting of a control cock to the 
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A—inlet valve Holder No. | 

B—lInlet valve Holder No. 2. 

C—Outlet valve Holder No. 1 

D—Outlet valve Holder No. 2 

E—Inlet valve station meter. 

F—By-pass valve station meter 

G—Outlet valve station meter. 

H—Inlet valve station governor. 

I—Outlet valve station governor. 

J—By-pass valve station governor 

K—Inlet valve safety governor 

L—Outlet valve safety governor 

M—Valve on vent from safety governor to 
check operation. 

N—Governor operating indicator. 

O—Control valve to pilot governor 

P—Valve on vent to atmosphere from pilot 
governor supply. 

Q—Pilot governor controlling mercury switch 

R—Electric alarm bell or klaxon 


Pilot Governor 
Controlling ® 
Mercury Switch ectric 


OY Alorm Bell 


or Klaxon 


\8in. Sofety 
Governor (M) = 


Electricity 
Supply 


(P) “Vent to 
Atmosphere 


9 eee ol 
District 


Typical layout of safety governor and connections. 


gas supply and a vent pipe to atmosphere, which will allow 
for the release of pressure supporting the pilot governor 
diaphragm. This will cause the valves to fall into an open 
position and tilt the attached mercury switch to complete the 
dectric circuit and bring the alarm into operation. 

When the safety governor and alarm are combined, the 
method of testing will be similar but since these installations 
have been designed to eliminate the opening and closing of 
isolation valves there is still the possibility that valves may be 
left in a closed position. This is particularly so if the operator 
iscalled away to attend to other important duties. If undetec- 
ied, it would render the installation ineffective in an emergency. 
The routine testing of both governor and alarm eliminates 
all causes of failure except this one which must be made quite 
clear to the operator. When testing a combined unit it is 
necessary to close the cock in the impulse pipe connected to 
the outlet of the governor as well as opening the vent to 
atmosphere. In addition to releasing the pressure under the 
safety governor it reduces it under the pilot governor operating 
the mercury alarm switch. The alarm will continue to sound 
until the pressure is restored. 


Operating Pressure 


This method of testing has an added advantage for invariably, 
the outlet pressure from the station meter is greater than the 
outlet pressure at the station governor and an increase of 
pressure during testing is momentarily thrown on to the district. 
This increase is indicated on the pressure recorder chart, fitted 
on the outlet side of the station governor, which records the 
fact that the safety governor has been tested and is working 
satisfactorily. In our own particular group, instructions are 
given that the safety governor be tested by a competent person 
ata given time each day, and the management are in a position 
to see by the chart that the testing is being carried out according 
lo instructions. 


The operating pressure on the safety governor is adjusted to 
approximately 5/10 in. w.c. below the minimum pressure of 
the station governor and that on.the pilot governor of the 
alarm system to an intermediate setting. This will ensure that 
the alarm comes into operation without delay before the safety 
governor becomes effective and remains in action throughout 
the emergency. For example, if the setting of the station 
governor at night is reduced to 40/10 in. w.c. the safety 
governor is adjusted to 35/10 in. w.c. and the pilot governor 
of the alarm system at 37/10 in. to 38/10 in. w.c. Since the 
safety governor can come into operation during peak load 
periods, it is important to be able to adjust the operative 
pressures of these governors. This can be achieved either by 
placing additional external deadweight loading on the safety 
governor and an equivalent pressure loading on the pilot 
governor or by means of an ancilliary governor, controlling 
the impulse supply to the safety governor, which can be 
adjusted to the operative pressures. An additional impulse 
supply is taken from the inlet of the safety governor to the 
underside of its diaphragm. This supply is controlled by a 
needle valve adjusted to pass about 1 cu.ft. of gas per hour 
and is arranged to actuate the pilot governor of the alarm. 

In the event of the outlet pressure of the station governor 
falling below the setting of the pilot governor, the latter will 
fall to an open position, and by relieving pressure beneath the 
safety governor diaphragm, will bring it in operation. Owing 
to the supplementary supply being very restricted by the 
needle valve, the pressure beneath the safety governor dia- 
phragm is considerably reduced and the alarm system will also 
be brought into operation. The diaphragm operated mercury 
switch is adjusted to a pressure a few tenths lower than the 
lowest pressure adjustment of the station governor. For testing 
purposes a valve is installed on the outlet side of the pilot 
governor with a vent pipe at a convenient position between 
this valve and the needle valve. On the closing of the isolation 
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valve and the opening of the vent pipe valve, the supporting 
pressure to the governor diaphragm is now almost negligible, 
and the governors fall into an open position. The test cock 
and vent pipe cock are coupled together by a single lever to 
ensure that the vent cock is closed to restore the alarm to 
normal conditions. The coupling together of these two cocks 
makes this system more or less reliable. 

The maintenance of safety governors is carried out in a 
similar manner to that of ordinary station and district 
governors. They are usually of the diaphragm pattern and the 
maintaining of the diaphragm to maximum flexibility and the 
thorough cleanliness of the governor valves, seatings and guides 
is absolutely necessary. 


Maximum Flexibility 


Diaphragms should be changed approximately every two 
years and a new or reconditioned diaphragm fitted. These 
diaphragms, when removed, if not damaged in any way 
should be placed in a suitable vessel containing a recommended 
leather dressing and completely immersed for several days. 
After draining, they should be placed in a suitable container. 
They will now have regained their maximum flexibility and 
can be used as replacements when required. The container 
must be dust proof and placed in a store room which is not 
subject to extreme temperatures. 

The cleanliness of the interior of the governor casing is of 
the utmost importance. Every care should be taken with the 
lubrication of moving parts and the reassembly after stripping 
for maintenance purposes demands attention to avoid the 
distortion of the diaphragm and binding of the valve guides. 


GAS ON THE CONTINENT 


The Modern Gas Generator 
for Coal Gasification 


LTHOUGH the importance of coal gas continues to in- 
crease at the present, the restriction on the use of certain 
types of coal imposed by older types of gasification plant pre- 
sents a serious problem. Gas of the highest calorific value is 
obtained from gas coals, and this gas can be given the highest 
preheat (up to 1,000°C.) when burnt. Coals which have a 
lower volatile content can usually be gasified without difficulty, 
but produce a lower calorific value. Unfortunately, the high- 
volatile coals tend towards caking and * burning through’ with 
resulting uneven bed outlet temperature and arching inside 
the bed leading to dust formation on collapse. DEMAG AG., 
with their long experience in this field, have developed a coal 
gasifier which operates with all the automatic controls of a 
modern coke gasifier. The requirements of such a unit are:— 
(1) The supply of fuel must be automatic and completely 
uniform over the whole bed and the bed must always be of 
uniform thickness. 

(2) The minimum dust must be produced. 

(3) Hand rodding must be avoided so that the plant can 
operate continuously with little attendance. 

(4) Devices must be provided to counter caking. To this 
end, DEMAG produced their PH-generator which operates 
as follows:—The generator is provided with a rotating water- 
cooled cover plate which carries an eccentrically placed feed 
hopper with double bell inlet, a mechanical rodding device and 
a levelling device. The hopper covers almost the whole bed 
and is kept filled by automatic level controls. It deposits the 
fuel uniformly over the bed with minimum dust dispersion. 

In gasifying bituminous coal, and with brown coal, 
as experience shows, the rodding device is used from time to 
time to counteract caking. The water-cooled rodding bar is 
driven by a chain and on reaching its end position returns auto- 
matically. Experience shows that this is necessary approxi- 
mately every eight hours, and with this rodding and the levelling 
device no PH-generator has been known to ‘ burn through’ 
even though some have been running for many years. The 
height of the levelling device can be adjusted to suit the type 
of fuel, and with non-caking fuels it can be retracted com- 
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pletely. Thanks to the low outlet temperature from the beg 
and its uniform operation, the tars produced have very high 
calorific values due to the absence of cracking. Where neces. 
sary, to prevent clinking of the ash, the air to the generator 
can be preheated in a combustion chamber. In cases of 
emergency the PH-generator can operate on coke to produce 
a lower calorific value. Further details of the DEMAG 
PH-generator were given in Gas-Wdrme III, of 1954, 4 
Schéber. Gas-Wirme, Vol. 6. No. 10, October, 1957, p. 36. 


Calibration of Gas Meters 


HE calibration of gas meters by means of calibrated piston 

devices can easily result in errors beyond the statutory limit 
(+0.8%) due to temperature and humidity variations. This 
can sometimes be counteracted by saturation of the air, but 
this is only a laboratory method. This article deals briefly 
with two calibrating meters developed to overcome some of 
the difficulties. One of these meters is a weighing type and 
the other an oil-filled drum type. The first consists of a 
container with a storage tank connected by an electrically 
operated change-over valve which, for a given period of time, 
diverts the oil being displaced into a weighing compartment. 
From the weight displaced and a pyknometer measurement of 





Oil-filled drum meter. 


the density, the volume can be calculated. When calibrating 
large meters the process can be done in stages. The possible 
errors that can arise are temperature and pressure differences, 
delayed action of the change-over switch, errors in density or 
weighing, and the solubility of air in the oil. The calibration 
only takes three minutes with a gas rate of 1 cu.m. per hour, 
which is the maximum for the apparatus, so there will be little 
temperature and pressure variation at these rates if the labora- 
tory is well ventilated. The oil used is a thin mineral oil, 
Shell AB 11, which contains 10% of air by volume and has 4 
vapour pressure of 1 Torr at 20°C. The error in the timer 
switch was found to be less than 0.05°, and the errors of 
weighing and density below 0.01%. 


Should be Calibrated 


The second calibrating meter is of larger capacity, i-., 
6 cu.m. per hour and is of the partially immersed drum type 


using the same oil. It has four chambers and is of standard 
design except for the provision of the two flat vessels attached 
to the sides which can be seen in the illustration. These are 
connected only to the liquid space and have an air trap 2 
the top. In conjunction with an orifice in the meter inlet, 
they counteract errors caused by changing flow rates by adjust- 
ing the level of the liquid. It is intended that the drum 
meter should be calibrated from a bell-type meter which, 
turn, has been previously calibrated by the above-mentioned 
weighing type meter. The drum meter would then be used 
for factory testing of domestic gas meters arranged in series 
using normal methods with a common limb manometer set. 
By E. Mentzel and O. Schulz. Das Gas-und Wasserfach. 
Vol. 98. No. 45. November 8, 1957, p. 1133. 
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From a paper to the London and Southern Section, 1.G.E., January 21, 1958. 


The Construction of a Welded Gasholder 
and Tank at Borehamwood 


By R. F. ROBINSON, M.Inst.GasE., A.M.Inst.F., 


ASSISTANT DIVISIONAL ENGINEER, WATFORD DIVISION, 


EASTERN GAS BOARD, 


and 


W. SIMPSON, A.M.Inst.Struct.E., A.M.Inst.GasE., 
ASSISTANT CONSTRUCTIONAL ENGINEER, WATFORD DIVISION, 


EASTERN GAS BOARD. 


Tue decision to adopt welded construction for the gasholder 
and tank was made largely on account of the likelihood of 
the noise of riveting affecting the making of sound pictures 
in a film studio adjoining the site. An order was therefore 
placed for a welded gasholder and tank with the Oxley 
Engineering Company in June, 1953. The holder was to be 
of three lifts, each spirally guided, within a steel tank, con- 
structed on a prepared piled foundation at ground level. The 
capacity was to be } mill. cu.ft. and the dimensions as 
follows : — 
Tank, 
Outer lift, 
Middle lift, 
Inner lift, 
Crown rise, 


111 ft. 9 in. diameter by 31 ft. deep. 
109 ft. 3 in. diameter by 30 ft. deep. 
106 ft. 3 in. diameter by 30 ft. deep. 
103 ft. 3 in. diameter by 30 ft. deep. 

7 tt. 

The specification called for guide rails and carriages designed 
and fixed in accordance with the principles recommended by 
F. M. Birks in his paper to the Institution of Gas Engineers in 
1946. The rails specified being 60 Ib. per yard and the 
carriages of cast iron with rollers welded to the spindles, the 
end float of which was not to exceed 1 in. 

While such carriages and rails have been found to possess 
considerable advantage in the case of riveted holders, the prime 
requisite of their success is that the holder shall be constructed 
within close Jimits of accuracy if free working in all positions 
isto be obtained. It was felt that this requirement would not 
be easily met in the case of a holder and tank of welded 
construction, especially having in mind that it was the con- 
tractor’s practice to provide spring-loaded carriages which while 
undoubtedly designed primarily to share the load more evenly 
between carriages, are obviously capable of accommodating 
appreciable inaccuracy in the shape of a holder. Further 
reference to this will be made later. 


* Good Deal of Uneasiness ’ 


At that time also there was a good deal of uneasiness with 
regard to the safety of welded tanks and structures, due to 
the then recent collapse while being water tested of two large 
oil storage tanks at a South Coast oil refinery, and while we 
were unaware of any failures of welded gas holders and tanks 
in this country we had recollections of numerous disasters to 
Welded liberty ships both at sea and in harbour during the war. 
The tanks each developed a vertical crack in the side plates 
which suddenly and without warning spread from top to bottom 
causing complete collapse of the tanks and loss of the contents, 
almost miraculously without injury or loss of life. The liberty 
ships similarly developed cracks vertically amidships. A good 
deal of information was obtained from the oil company con- 
cerned with the tank failures, and the views of the gasholder 
contractor, to a very great extent confirmed the opinions we 
had formed and which may be summarised as follows :— 

1. Failure in both the oil storage tanks and the liberty 


ships was assumed to be due to the phenomenon known as 
‘brittle fracture.’ 

2. Apart from poor workmanship, it was established that 
this was caused by ‘locked-up’ stresses in both plates and 
joints, due to the expansion and contraction inherent in the 
welding process; these being of little magnitude in thin sheets 
and only assuming significant proportions in plates exceed- 
ing ~ in. thickness. 

3. It was customary to construct oil storage tanks to the 
American Petroleum Institute’s code of practice, this code 
being drawn up to suit the characteristics of steels readily 
available in the States and designs based on a safety factor 
of three. It seemed that English steels in common use for 
structural purposes had appreciably less ductility and due 
to higher ‘notch-brittleness’ were more susceptible to 
‘brittle fracture’ when thick sections were welded. 

4. The necessity was clearly established for the examina- 
tion of welds and control of the standard of welding 
generally. 

5. Trepanning and sectioning of welds was regarded as a 
practice likely to result in serious weakening of welded 
joints. Here again the difficulty lay in sealing up the holes 
left by the sampling tool without causing local overheating 
and high stress concentration. 


Welds X-rayed 


The choice of technique for the examination of welds was 
thus limited to ultrasonic examination, gamma-radiography, and 
X-radiography. Ultrasonic testing appears to be less exact and 
less suitable for work involving variations in plate thickness 
and type of joint, and is generally regarded as more suitable 
for repetition work involving welds of complete penetration. 
Gamma-radiography while possessing certain advantages, the 
chief of which is more compact and lighter equipment, gives 
results which are less distinct than does X-radiography. It 
was, therefore, decided to have the welds in the side plates 
of the tank X-rayed. 

The first step was to establish a standard of welding which 
was thoroughly sound without being of a standard not usually 
demanded of welded gasholder constructors, as in practice many 
all-welded holders have been constructed without as far as can 
be ascertained any major failure. The code of practice laid down 
by the American Petroleum Institute was studied and it became 
apparent that the quality of the welds required under this was 
extremely high, it was therefore, agreed to accept a modification 
of this code and the following requirements were set down in 
collaboration with the radiologists. 

Welding procedure qualifications: The welding procedure 
(methods) already established by the gasholder constructor in 
accordance with generally accepted standard practice, shall be 
tested to determine the satisfactory tensile strength, ductility, 
and soundness of the welded joints made under these methods. 

Welders’ qualification: Welders performing the manual weld- 
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ing of the seams shall first successfully pass qualification tests 
to the satisfaction of the consultant radiologist. 

Spot examination of welded joints: Spot radiography using 
an X-ray technique shall be made of the welded seams, the loca- 
tion and number of spot radiographs shall be taken at the 
discretion of the clients or their radiologists, to ascertain that 
the desired standard of welding is being maintained. Spot 
checks shall generally be taken at tee joints, but may be varied 
to insure that the welding operator does not concentrate on 
good welding at tee joints only. 

Standard of acceptable welding: Vertical butt joints are to 
have complete penetration and fusion. 

Sections of welds that are shown by radiography to have any 
of the following types of imperfections shall be judged 
unacceptable and shall be repaired : — 

a. Any type of crack or zone of incomplete fusion or 
penetration. 


b. Any group of slag inclusions in line that have an aggre- 
gate length greater than 1 in. in a length of 3 in. except 
where the distances between successive imperfections is not 
less than six times the length of the longest imperfection in 
the group. 


c. Any slag inclusion or group of slag inclusions in any 
plane at approximately right angles to the plate surface, 
having a total thickness greater than 10% of the plate 
thickness. 

d. Any gas pocket the greatest dimension of which 
exceeds ;'s in. or where more than six gas pockets of this 
maximum size appear in 1 sq. in. of weld metal. 

In the case of horizontal butt joints, partial penetration 
and root slag shall be permissible, providing the depth of 
imperfection does not exceed one-third of the thinner plate 
thickness, but no type of crack is permissible. 

Shell to bottom joints shall be continuous fillet welds on 
each side of the shell plate. Any type of crack, zone of 
incomplete fusion, or slag inclusion of greater length than 
1 in. is not permissible. 


Where radiography shows any section of the welding, failing 
to comply with the minimum requirements, additional spots 
shall be examined until the limits of unacceptable welding are 
determined. 

A considerable difference of opinion arose between the 
consultant radiologist and the gasholder contractor as to the 
interpretation of the many faults showing on the radiographs. 


The radiologist insisted that many of these were cracks, while 
the contractor was equally insistent that some were due to 
under-cutting of the tack welds made to locate the side plates, 
and others to slag inclusions. 


Safest Procedure 


It was decided, after lengthy discussion and joint study of 
the radiographs to ‘excavate’ the welds, i.e., cut out by 
hand chisel and examine under an eight magnification lens. 
This was done but again opinions differed as to whether the 
hair-cracks which were revealed were in the welds or were 
formed by the chisel at points where undercutting had occurred. 
Although it seemed impossible to be sure about the precise 
nature of these faulis it was agreed that the safest procedure 
was to cut them out and reweld. It was felt then any stress 
concentration caused by so doing would be likely to cause 
less local weakness than would the faults if left. This was 
done, further radiographs were taken, and these showed that 
the faults had in every case been eliminated. 

Examples of the welding in the vertical butt joints upon close 
examination appeared to contain two lines of slag, which were 
christened ‘tram lines’ and appeared to contravene the 
standard laid down regarding slag inclusions, but upon further 
examination of the method of welding these joints, it became 
apparent that a certain amount of slag must be trapped. These 
slag inclusions were claimed to be almost uanvoidable and to 
have little eifect upon the strength of the joints. It was, there- 
fore, accepted that if samples prepared from the test plates 
as before, showing when radiographed ‘ tram lines ’ comparable 
with those on the gasholder tank itself, were tested and proved 
satisfactory for tensile strength and ductility (as were the 
original test pieces submitted for welding procedure and 
welders’ qualification test) the work could remain as it was. 
This procedure was followed and the results proved that no 
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significant loss of strength resulted from these slag inclusions 
which could thus be safely accepted. 

The results of the radiographic examination of welding jp 
the tank may be summarised as follows: The number of X-ray 
shots taken of fillet joints, vertical butt joints and tee joint 
was 271. Those revealing faults beyond the acceptabie limit 
amounted to 26. The X-ray films were each 12 in. long ang 
the average length of defective weld approximated to | jp 
Thus the defects were equivalent to 0.8% of the total 
length of welded joints X-rayed. The 26 rejects were all care- 
fully excavated, the faults noted and rewelded. They wer 
again X-rayed and in all cases were shown to be satisfactor, 
The faults found were in close agreement in the majority of 
cases with the interpretation of radiographs. Although it was 
deemed necessary to cut out and re-weld in 26 cases it js 
not suggested that all these defects were such as were likely 
to cause failure of the joints since they were in the majority of 
cases only slightly in excess of the limits specified as acceptable. 

It may be of interest to give an indication of the cost of 
this kind of radiographic inspection. In all, 297 radiographs 
were taken. ‘The cost of these, together with that of mech- 
anical testing of specimen welds, the proficiency testing of 
welders and professional advice in interpreting the radiographs. 
amounted to £420. This is equivalent to 28s. 4d. per radio- 
graph and approximately 4% of the cost of the gasholder tank. 


Comparatively Low Stresses 


The construction of the gasholder followed conventional 
lines except that the inner lift sides were constructed first, 
followed by the middle and outer lifts, after which the crown 
framing and sheeting was erected; the crown framing being 
left until last for the obvious reason that the * round-about’ 
crane running on rails inside the inner lift was required for 
the erection of the middle and outer lifts. Radiographic 
eaxmination of welding in the gasholder was considered 
unnecessary in view of the comparatively low stresses involved. 
The most important consideration here being the avoidance of 
porosity to ensure gas tightness. In point of fact, considerably 
fewer leaks than are usual in riveted construction were found 
during the finai air testing, when all joints and welds were 
thoroughly soap-tested. 

Reference has already been made to the necessity of ensuring 
that the holder was accurately constructed and of true shape 
in view of the very stiff broad flanged 60 lb. peryard spiral rails 
and the extremely rigid mounting of the guide rollers in the 
‘ Birks’ type carriages. A considerable number of check 
dimensions and plumbings were taken throughout the construc- 
tion of the holder by the Board’s Clerk of Works who was 
practically continuously employed on this one contract. It is 
only fair to record that the gasholder constructors were equall) 
painstaking. 

Within the time available it is only possible to give a brief 
summary of this considerable amount of work. A diagram 
included in the paper illustrates the maximum variations found 
both from the average actual dimensions and the nominal 
dimensions taken from the working drawings. 

This shows that the tank base diameter is correct to within 
a 4 in. and that the tank sides are out of plumb to the extent 
of < in. inwards and 1 in. outwards at certain carriage 
positions. The average top diameter of the inner lift is } in. 
less than the nominal diameter, that of the middle lift is 
3 in. smaller and the corresponding variation on the outer lifi 
is 14 in. In spite of what appears to be a cumulative error 
in the top diameter of the lifts of which it will be remembered 
the inner lift was constructed first, the water spaces show 
a maximum variation of ;% in. between the inner and middle 
lifts and -% in. between the middle and outer lifts. These 
variations were within the limits imposed by the clearance 
between the dip plates and the guide roller flanges and allowed 
the carriages to be set reasonably central on the carriage plates. 
The water spaces between the outer lift and the tank showed. 
as was to be expected from the tank plumbings a consider 
ably greater variation amounting to 13 in. This variation was 
also not sufficient to cause difficulty in mounting carriages 0M 
the tank. 

The extent to which after-contraction of welds can effect 
the finished dimensions may be illustrated by the following 
example: The vertical stays were erected and bolted to the 
cup brackets at the bottom and to the top curb of the inner 
lift. Spiral rails were then fitted. After careful plumbing the 
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welding of the rail plates and side sheeting was completed and 
it was found that the vertical contraction of the welds in the 
sheeting had in the majority of cases caused the vertical stays 
to bow inwards to the extent of 14 in. This was done deliber- 
ately to maintain tension on the side sheeting and thus 
strain the tendency to buckle. The stress on the vertical 
stays was relieved after welding by withdrawing the temporary 
holts at the bottom of the stays, and welding the stays to the 
cup brackets. The adjustment necessary amounted in some 
cases to 7% in. 

The side sheeting of all lifts was arranged with sheets at the 
same angle as the guide rails, i.e., 45°, and this arrangement 
undoubtedly reduces any tendency towards distortion and 
helps to maintain the rails parallel to each other. Plumbings 
were taken throughout the length of all spiral guide rails and 
these showed that in all three lifts there was a_ tendency 
towards an hour-glass shape midway up the lift; that is to 
say the radius of the rail from the centre point of the holder 
was less in the middle of the rails. 

The plumbings of the vertical stays are in close agreement 
with those of the spiral rails except in the case of the inner 
lift. Obviously the plumbings of the rails and the vertical 
stays were taken at different points on the periphery of the 
lifts and this no doubt accounts for the lack of complete 
agreement. The distortion of the vertical stays already 
referred to was not entirely eliminated by releasing the tem- 
porary fixing at the cup brackets, approximately } in. of bow 
remaining in some of the vertical stays which also were welded 
to the cup brackets in positions varying in relation to the 
cup and hence to the bottom of the spiral rail by as much 
as 4 in. 


Tolerance Accepted 


Considering the effect of the out of plumb conditions found, 
and the consequent variation in the diameter of lifts the 
criterion of acceptability would appear to be the amount of 
float allowed in any two diametrically opposite carriages. 
Since each carriage was designed for 1 in. float, i.e., 4 in. 
outwards and 4 in. inwards from the position as set, plus or 
minus 1 in. variation could be tolerated in the diameter of 
any lift. A careful study of the plumbings suggested that in 
no case would the full float be taken up by any variation in 
diameter. Similarly the amount by which any two rails can 
be out of parallel without causing jamming between bottom 
and top roliers of adjacent carriages is limited by the clearance 
of } in. nominally provided in the * Birks’ type carriage 
between the tread of the rail and the grooves of the rollers, 
ie, a total of 4 in. It will be noted that this tolerance was 
accepted in the case of the inner and outer lift where varia- 
tions amounting to ? in. and 4% in. respectively were recorded. 

The setting of the carriages was carried out in accord- 
ance with the method laid down by F. M. Birks in his paper 
‘Roller Carriages for Spirally Guided Gasholders ’ (Communi- 
cation 303) to the Institution of Gas Engineers in 1946" Briefly 
this consists of measuring the water spaces between the lifts, 
averaging the readings obtained for each water space and 
cutting wooden spacers to the average dimension. These 
spacers are then inserted, thus locating the lifts in as concentric 
a position relative to each other as possible. The carriages 
are then placed loosely in position on the carriage base plates, 
measurements taken of the amount out of plumb of the spiral 
rail extensions above the grips and inner lift curb, and each 
carriage manipulated until the end float is equalised plus or 
minus an allowance for the out of plumb of the rail, and the 
roller to rail clearances are equalised. 

The carriage plates are then scribed and drilled with two 
diametrically opposite holes. Measurements are checked and 
then the remaining holes are drilled in the base plate and the 
carriage bolted down. In this case, the method was varied to 
the extent that a special centre punch, made to be a sliding fit 
in the holes in the carriages, was used instead of the holes being 
scribed. All the holes were centre-punched in the carriage base 
plates which were then unbolted, drilled in the machine shop 
and the carriage remounted. In every case with the carriages 
bolted down the original setting was found to be correct. 

A point worthy of note which applies to holders in general 
is that the out of plumb of the rails above the grip level which 
can be as much as + in. is due to the difficulty of imparting 
the necessary curvature and twist to rails which have been 
cut to correct length. This can be overcome by specifying rails 
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which are to be set for an additional length of say two to three 
feet and cut to length after setting. The setting of the carriages 
would appear to be a matter of considerable difficulty but in fact 
is not unduly difficult provided that the carriage is located tan- 
gentially by the insertion of a mild steel flat 4 in. thick between 
each roller and the rail. The carriage may then be compara- 
tively easily levered towards or away from the holder until 
the exact measurement of float is obtained at the outer ends of 
the axles which are exposed by removing the pressed steel. 
grease covers. These measurements are taken with the rollers 
pulied outwards so that the inner face of the groove is bearing 
on the inner side of the rail tread. 

On completion the holder was inflated a number of times 
to its full height with air and all seams were soap-tested for 
leaks. As has already been stated, considerably fewer leaks 
than are usual in riveted construction were found. The first 
full inflation and deflation of the holder revealed no perceptible 
change in pressure other than in cupping and uncupping the 
lifts, suggesting that no binding or jamming was occurring. The 
holder was inflated a second time during which careful exami- 
nation was made at all positions of the lifts of the radial float 
and the rail/roller clearance of every carriage. (Results were 
recorded for each lift at the quarter, half, three-quarter and 
fully inflated positions, and appeared in detail in tables in the 
paper.) 

It will be appreciated that the float and bearing of rails and 
the position of those carriages which are under load vary con- 
siderably from time to time according to the height of each 
lift and the direction and the velocity of the wind. The tables 
can therefore only give a general indication of the working of 
the holder under any one set of conditions, lengthy observa- 
tion being necessary over a considerable period to establish 
satisfactory working of the holder. 

Three riveted gas holders constructed in the Watford Division 
were subjected to similar inspection with practically identical 
results. In these holders no subsequent adjustments proved 
necessary but in our opinion this is due to a considerable extent 
to the rails being of lighter section, 60 Ib. rails being then 
unobtainable, and undoubtedly the difficulty of setting to a true 
spiral is greater in the case of heavier rails. The gas holder 
under discussion has now been in continuous use for 12 months 
and it may be mentioned it is the policy to use the district 
holders to minimise variations in the daily and hourly gas 
demand to the maximum possible extent, the effect of which 
has been that this holder has lost and gained approximately two 
lifts during each week-day throughout this period. Under these 
perhaps exceptionally arduous conditions the holder has proved 
trouble-free in operation. 


DISCUSSION 


Mr. D. A. Andrews, Civil Engineer, South Eastern Gas 
Board, said that the safety of welded tanks should also be 
extended to the method of construction, since a relatively 
large number of these tanks which had been erected and tack 
welded had collapsed when exposed to the force of high winds. 
If a safe structure comparable with a riveted construction 
was to be aimed at then each ring of side plates should be 
completely welded before the next was placed. Mr. Andrews 
asked whether the authors had considered this and whether 
this method of construction would have involved their Board 
in increased costs. 

While in complete agreement with the X-ray procedure for 
the examination of welds, Mr. Andrews said he felt that the 
welding specification was lacking in the most fundamental 
clause to the effect that the consultant radiologist’s interpreta- 
tion and recommendations should be final and accepted without 
dispute. 

He inferred from the authors’ remarks, and felt very surprised, 
that it was not the gasholdef contractors’ general practice to 
have a gap between butt joints, which would appear to be the 
most desirable method of making this type of joint. 

Mr. Andrews said he would have been most interested if the 
authors had stated the actual number of defective welds re- 
vealed from the total number. of X-rays taken by the con- 
sultant radiologist rather than the figure of approximately 
8.5% agreed with the contractors. ‘In my own view it is 
essential to have the same degrees of inspection throughout 
the construction of a holder rather than separate degrees for 
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the tank and the bell and in this connection a riveted holder 
does show a complete advantage over a welded holder in that 
a 100% inspection can be made without extra expense and not 
just a soap and water test for gastightness. It may not be 
necessary that the examination of all the shop welds takes 
place on site; this could equally well be carried out in the 
construction shops—nevertheless quite a high proportion of 
the site work should be examined and tested. 

‘Continuing to be rather vague as to the number of leaks 
one would expect with a riveted holder, in our own experience 
the most troublesome seams are those where the rivet holes 
have been punched out rather than drilled.’ 

He went on: ‘The comparative simplicity of caulking and 
making a riveted shell gastight shows again a considerable 
advantage over that of making good a_leaking welded seam. 
A bad riveter’s work is much easier to make good than a bad 
welder’s. I would ask the authors if they had considered 
having X-ray examination made of the seams leaking in the 
bell. 


Without Undue Strain 

‘I will not dispute that dimensional variations are normal 
in gasholder construction whatever form the construction takes, 
but in riveted construction the sections can come together 
without undue strain and, if they do not, sufficient can be let 
go until they do so without undue force being used, whereas 
with welded construction considerable force is usually necessary 
to make the sections come together locking up stresses which 
on inflation must cause considerably more variation from the 
static dimensions taken when the holder is at rest than with 
a riveted construction.’ 


Mr. W. T. Gedge, Constructional Engineer, Eastern Gas 
Board, said: ‘The recent failure of welded steel tanks caused 
by brittle fracture of the steel is due to locked up stresses. 
This is not the only consideration as locked up stresses cannot 
be avoided and the important question is the quality of the 
steel as regards to ductility. 

‘All steels are brittle to some degree at low temperatures 
and the resistance to cracking becomes lower as plates get 
thicker. It seems to be accepted that mild steel is suitable for 
tank work in thickness up to ¢ in. but above this thickness this 
material must be regarded with some suspicion. 

‘Insofar as the actual steel is concerned failure is just as 
likely to occur in a riveted as in a welded structure. How- 
ever the initial stresses are much greater in a welded structure 
than in a riveted structure. Furthermore a crack in a welded 
tank could be extensive and disastrous whereas any local 
stresses in a riveted tank would only cause a crack which would 
not run beyond the plate concerned. 

‘In connection with a 3.7 mill. holder to be built for the 
Tottenham Division the question of brittle fracture of the 
bottom rows of tank plates was investigated. Tests were taken 
by the Charpy method of notch brittleness of mild steel plates 
both with burnt edges and sheared edges and carried out at a 
temperature of 19°C,’ 

These tests showed that: (1) Brittleness is not increased by 
burning; (2) brittleness is undoubtedly increased by shearing; 
and (3) that at 19°C. the 4 in. plates show a reasonable Charpy 
test whereas the 1} in. show results which would make the 
use questionable in a welded structure. 


Small Percentage 


Following these tests a notch ductile steel known as ND 
would be used for the thick tank plates, said Mr. Gedge. This 
steel was made in this country to BSS 2672 which specifies an 
average of 20 ft. Ib. on three Charpy tests carried out at 0°C. 
The extra for the steel was about £7 10s. per ton above the 
price for mild steel. The extra for using N D for the thick 
tank steel plates was therefore only a small percentage of the 
cost for the holder. 


Mr. J. W. Kaye, Group Engineer, North Thames Gas Board, 
said: ‘I think that the method of weld inspection by radio- 
graphy is of much value in obtaining effective welding and for 
getting the best workmanship from the welder. I am in agree- 
ment with the qualification tests carried out and the sub- 
sequent physical tests on the samples provided. Similar work 
was done on a welded holder at Ascot some years ago, and 
with similar results. I note that the radiographic tests were 
applied only to the holder tank, for the reasons given by the 
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authors—but would they not agree that during the si sequent 
construction of the lifts and crown, periodic check tests of the 
welders would have been of advantage in maintaining {h, 
standards which had been set? 

* Although no reference is made in the paper to the prote.. 
tion of welds after completion, it is essential that the de slagging 
and cleaning of the weld should be carried out immediate) 
and protected with a suitable primer. This, too, applics to the 
many tack welds made on the structure for the carrying of 
brackets, clamps, etc. This is an insurance against corrosioy 
of the joints with all the subsequent troubles which can aris. 
from allowing oxidation of the metal to go on throughoy 
construction of the job. 

‘There is no doubt that electric are welding of structure 
does cause distortion in the shape of the material, and the 
problem is to control the distortion in such a way that when 
the holder is completed it should be strong, durable ang 
efficient in operation, and the “know-how” of the correc 
welding procedure and the order of welding produces the fina| 
result, 

*The authors have compared the welded holder with other 
riveted holders. I think that a comparison between an all- 
welded holder and a riveted holder is not necessary or desirable 
Each form of construction should stand entirely upon its own 
merits, as in the case of a riveted holder it is the erection 
and jointing of materials which have been prepared with pre- 
cision to templates in the shops, and is not subject to the 
same conditions of distortion or errors arising during erection 
The successful construction of an all-welded holder depends 
much more upon the skill of the men and the supervision at 
site.’ 

Mr. A. Tordoff, Chief Technical Engineer, Oxley Engineer- 
ing Co., Ltd., said that in the introduction the authors 
concluded that the cause of welded tank failures was 
attributable to locked up stresses, but this was not conceded by 
eminent authorities on the subject. There was no doubt, how- 
ever, that such stresses in conjunction with other factors might 
serve to initiate failure and should, therefore, be reduced to the 
lowest possible level by using a proved welding technique. 

‘In view of the unfavourable publicity received by welded 
tanks since the failures mentioned before, it is perhaps only 
fair to observe that brittle failure did not originate in the era 
of welded construction, having a history as far back as 1879 
or earlier and that riveted structures suffered from the same 
phenomena,’ he said. 


Unfavourable Comparison 


In the introduction the authors had stated that they found 
it was customary to construct oil storage tanks to the American 
Petroleum Institute’s Code of Practice, which had been drawn 
up to suit steels readily available in the U.S.A. and to designs 
based on a factor of safety of three. They then went on to 
draw unfavourable comparison with British Steels. At the 
time in question the A.P.I. specification still included for the 
use of steel on tank shell plates up to 14 in. thick, in no 
way superior to equivalent British steels used on tank work 
and only at later dates reduced the maximum thickness in 
stages to the present figure of § in. when more ‘ notch tough’ 
steel should be used. ‘It is probably interesting to note,’ he 
added, ‘that of the 30 different cases representing upwards 
of 50 separate structures, investigated by Professor Shank. 
only two or three were built of British steel. It should also 
be noted that no reputable gasholder tank builder would offer 
a tank designed to a factor safety of 3, the figure of 4 being 
usual with consequent lower stressing. 

“When discussing the spot examination of welded joints 
the authors refer to the joint between the first course shell 
and bottom plates as being most important. While it is 
naturally necessary to make a satisfactory watertight weld at 
this point it is not usually considered that this joint is of 
primary importance; and all standard tank specifications 
actually restrict the size of the fillet welds at this point, 50 
that the joint is not too rigid. This is to ensure that the 
cantilever conditions mentioned should not arise. Examination 
of this joint by any methods other than visual ones is not. 
therefore, considered necessary by any authorities, and the 
American Welding Association in their standard rules for 
the field welding of standard steel storage tanks and A.P.I. 12C 
specifically state that radiographic examination shall nor be 
required. 
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‘In the last item of the conclusions the authors, having 
shown that an all-welded gasholder can be built dimensionally 
in every way equal to a riveted one, suggest that this type of 
construction will in future have to be used increasingly, due 
to the dearth of skilled riveters. This is considered to be a 
somewhat disturbing statement since large all-welded gasholders 
have now been workng successfully for 20 years and are well 
capable of being accepted on their own merits rather than due 
to unavailability of alternative types.’ 

Mr. W. C. Holliday, Whessoe Ltd., said: ‘On page 1 the 
authors’ remarks may give the impression that only welded 
fabrications are prone to brittle failure. This is not the case. 
The problem of brittle fracture did not arrive with welding. 
It is one that has baffled engineers and metallurgists for a 
long time. Shank, in his paper “ A Critical Survey of Brittle 
Fractures in Carbon Plate Steel Structures, Other Than Ships,” 
records that this phenomena was discussed as long ago as 1879. 

‘It is now generally accepted that a catastrophic failure is 
associated with the initiation and propagation of a crack. The 
initiation may be due to a stress concentration due to a geo- 
metric discontinuity or weld defect at a temperature below 
the transition temperature—the transition temperature being the 
temperature at which the material changes from notch ductile 
to notch brittle. The propagation or arrest of a crack depends 
on the notch ductility properties of the material. It follows 
that to reduce the probability of a catastrophic failure, tanks 
should be constructed from material having good notch 
ductility properties at the lowest service temperature and should 
have butt welded seams inspected for soundness. The authors 
have not mentioned the material specification. Would they 
please give it and indicate whether its notch ductility properties 
were considered. 


Hazard Appreciated 


‘I was concerned with the failure of one of the oil tanks 
and to state that poor workmanship played a part in its 
failure is not correct, published evidence confirms this also. 
The tank failed from the repair of a weld prober groove 
transverse to a horizontal seam, the weld prober groove result- 
ing from the method of inspection specified. The authors 
have appreciated this hazard by rightly condemning trepanning 
and sectioning of welded seams. 

‘Following the remarks on the failure of the liberty ships, 
it appears inconsistent that the authors should hold the opinion 
that the notch ductilty properties of British steels are inferior 
to American steels. There is an abundance of evidence to 
show that this is not the case. 

‘I do not think anyone would disagree with the specifying 
of full penetrating welds for vertical seams. I am, however, 
surprised at the specifying of partial penetration welds for girth 
seams. The authors have correctly stated that these seams 
are stressed in service to a low value. They do appear to have 
ignored the high residual stresses due to welding, although 
they are referred to on page 2. As mentioned, these stresses 
in the presence of a notch may, under favourable conditions, 
promote a brittle failure. 

‘If this is the case, then the specifying of a design notch 
at the centre of the girth seam seems to be illogical. I would 
welcome the authors’ views on this. 

‘Would they also give details of the specimens tested and 
referred to on pages 1 and 2 and appendix 1, and enlarge on 
the statement at the end of the paragraph at the top of page 
4. where they state, “ The sample 4, however, was the weakest 
and did in fact fracture in the fusion zone of the sample metal. 
This was, however, accepted as it was not actually in the weld.” 
I should have thought that the fusion zone was an important 
part of any welded seam. 

‘Most fabricators, with the exception of those protagonists 
of ultrasonic flaw detection, would endorse the authors’ selec- 
tion of X-ray or gamma rays for examining those seams that 
can be successfully inspected with these methods. 

‘I think the decision to examine fillet welds and partial 
penetration welds by radiography calls for comment. Both 
these types of joint contain design defects which must mask 
interpretation. It is, therefore, no surprise that there were 
difficulties between the contractor and radiologist in inter- 
preting the radiographs. A.P.I. and other classification societies 
recognise the difficulties and do not recommend this method 
for examining partial penetration joints. Furthermore, radio- 
graphy only gives a two dimensional image of weld defects. 
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Bearing this in mind, would the authors indicate how they 
examined radiographs to check that welds satisfied the require- 
ments of Clause 4C.’ 

Mr. G. Dougill, Planning Engineer, North Thames Gas 
Board, said: ‘We have had some welders, who, because they 
could not get a supply of current from the mains, claim that 
they can’t do as good a job by portable welding sets. We 
hold they can.’ 

The Authors, replying to Mr. Andrews, said that no hint of 
the tank plates blowing over during erection had occurred, the 
temporary fixings were quite adequate for stability. The gas- 
holder had been ordered and designed prior to the decision 
to examine by X-ray technique and apparently it had not been 
the practice to have a gap at the horizontal seams. The num- 
ber of defects beyond the limits laid down had been given as 
26 out of a total of 271 radiographs taken. The tank was only 
examined by X-ray to guard as much as possible against 
failure and it had not been considered necessary to extend 
this to the holder, this was borne out by the good results 
obtained on the bell, there being very few leaks and these only 
pinholes easily repaired. There seems to be an advantage in 
constructing welded holders on the site, from single plates 
rather than from shop welded sections which Mr. Andrews 
appears to have in mind. 


Not Under Cold Conditions 


The figures given by Mr. Gedge for tests on various thick- 
nesses of plate were most interesting. It was satisfactory to 
know that suitable steel plate could now be obtained, but this 
aspect had not arisen at Elstree until long after the material 
had been ordered and prepared. No welding had taken place 
under extremely cold conditions. 

Replying to Mr. J. W. Kaye, the authors said that special 
visits of the radiographers, considering the time taken to get 
the X-ray head into position for a few isolated shots of the 
holder welding, were not considered necessary, as the welds 
were mostly single runs which could be checked visually. The 
authors agreed that welds should be protected immediately 
after completion, and also that each form of gasholder con- 
struction should stand upon its own merits. 

The authors agreed with Mr. W. C. Holliday that riveted 
structures were liable to brittle fracture, and the information 
regarding the further factors leading to failure was most 
informative. It was understood that steel having good notch 
ductile properties was now obtainable, but the steel for this 
gasholder had been obtained long before the question arose, 
and in any case the supply of steels, particularly notch ductile 
steel, was at the time in question, 1953, rather difficult. 

In the light of up-to-date information on the difficult ques- 
tion of notch brittleness it did appear that the horizontal seams 
should have complete penetration. This was hardly appre- 
ciated at the time but became apparent when X-ray examina- 
tion was arranged. 

Regarding acceptance of the specimens, these were accepted 
after full discussion with the radiographers. 


Most Difficult 


Again the remarks regarding the side to bottom fillet welds 
were appreciated and in the light of further knowledge it was 
agreed that Mr. Holliday was undoubtedly correct and that 
the interpretation of this joint was most difficult and perhaps 
of not vital importance. 

The authors said to Mr. G. Dougill that they had had no 
experience of inferior welding by portable welding sets. This 
gasholder was welded using mains equipment. 

Mr. Tordoff’s remarks regarding the stresses in the side to 
bottom joints were most interesting, particularly concerning the 
restriction in size of weld, and the fact that it was not con- 
sidered desirable to X-ray this joint. These were no doubt 
comparatively recent conclusions, and it was now understood 
and appreciated that the justification for these modified 
requirements lies in the flexibility of the thin plates of the 
tank bottom. 

The authors had not intended to say that future gasholders 
may have to be welded, but merely to note the fact that there 
appears to be a decreasing number of skilled riveters or 
trainees coming forward. 

Mr. J. B. Rich, Southern Gas Board, proposed a vote of 
thanks to the authors. 





Trade News 


GAS JOURNAL 


New Range of Self-Priming 
Pumps for British Market 


MADE UNDER LICENCE TO U.S. DESIGN 


new range of self-priming pumps is being introduced to British and over- 
a markets by Hill-Barnes (Pumps) Ltd., who have just initiated a 


production programme in their new works at Markfield, Leicester. 


The pumps 


are being made under licence to the design of the Barnes Manufacturing Co., 


Mansfield, Ohio, U.S.A. 


The licence covers the manufacture 
and sale throughout the world of the 
entire Barnes’ range, which includes 
standard and self-priming centrifugal 
pumps and domestic water systems cap- 
able of lifting water from 200 ft. deep 
wells when aided by patented ejectors. 

Barnes centrifugal pumps have been 
employed for many years in America by 
the petroleum, contracting and agricul- 
tural industries and they have for some 
time been standard equipment with the 
U.S. armed forces. More than 5 mill. 
units have been supplied to date. 


Chief Advantage 


The principal advantage claimed for 
the design is that the pump will prime 
down to 25 ft. suction lift with as little 
as one-third of the normal water level 
in the pump body. By virtue of this 
feature, leakage of water through the 
discharge connection or suction clack 
valve while the pump is standing idle 
or being transported will not affect the 
self-priming characteristic. 

The pumps are available in sizes from 
} in. to 6 in. diameter hose connections, 
with discharges from 1,000 to 90,000 
gal. per hour. They can be employed 
with heads up to 400 ft. Each size will 
handle solids up to 25% of the flow, 
with diameters up to one-quarter that of 
the suction connection. 

The pump is directly seated on the 
baseplate. 

The body is constructed of thick 
section material and the design is notable 
for the absence of sharp corners thereby 
better withstanding water-hammer. A 
volute chamber is incorporated enabling 
the pump to be used over a wide range 
of speeds. The body and volute are 
made as in integral casting thereby 
obviating the risk of an internal leak 
from the pressure side to the suction side. 

The angular sea check valve is readily 
accessible for servicing and provision is 
made for adjustment of wearing parts to 
maintain operating efficiency. 


No Liquid 


The design is such that there is no re- 
circulation during pumping. Conse- 
quently there is no liquid in the eye of 
the impeller during priming. This makes 
the pump particularly suitable for 
handling petroleum products and hot 
liquids where suction considerations are 
negative. 

It also ensures that the pump is self- 
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The Hill-Barnes self priming pump. 


purging and will not vapour lock when 
handling these liquids. It is claimed 
by the makers that Barnes pumps can be 
run for long periods dry without damage 
either to the pump or shaft seal. 

In addition it is stated that they can 
be run against closed discharge valves 
without overheating. — Hill-Barnes 
(Pumps) Ltd., Field Head Works, Mark- 
field, Leicester. 


A STOP-VALVE OF 
ADVANCED DESIGN 


EYNELL & SONS LTD. announce 

the introduction of a stop-valve of 
advanced design claimed to be suitable 
for controlling the flow of almost any 
fluid and gas up to a maximum tem- 
perature of 100°C. 

Known as the ‘ Rayon-Patent’ stop 
valve the upper part of the rubber valve 
is so shaped that the movable parts of 
the stop valve remain isolated from the 
liquid, eliminating packing glands. 

The unique design of the clack and 
clack seat and the complete elimination 
of pressure on that part of the clack 
separating the fluid controlled from the 
working mechanism ensures an extra- 
ordinarily long period of service without 
the need for replacement. Should wear 
occur in the gasket after a long period 
of use, any loss of fluid or air is pre- 
vented by closing the valve-—Meynell 
& Sons, Ltd., Montrose Street, Wolver- 
hampton. 
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Publications 
Received 
from the 

Manufacturers 


E. GRIFFITHS (Smethwick), 
A. Ltd., in a new _ publication 
called ‘ Unit Dust Collectors ’ describe 
two units originally designed to pro- 
vide efficient dust extraction at jts 
source and also a high degree of 
separation and collection of the by- 
products. The units are similar, vary. 
ing Only in design and construction — 
A. E. Griffiths (Smethwick), Lid, 
Booth Street, Birmingham, 21. 

* * * 


A booklet giving details of Densopol 
tape has been published. This cold- 
applied, all-purpose tape—which js 
marketed in rolls nominally 30 ft. in 
length and in widths of 1 in. to 36 in. 
(in multiples of 1 in.}—goes a long way 
towards overcoming the limitations of 
pressure sensitive tapes, one of the pre- 
requisites of which is a 100°, dry. clean 
metal surface before application. Copies 
from—Winn & Coales, Ltd., London, 
S.E.27. 

* * * 

A new single-page leaflet (N.V.240) 
has been published by Lancashire 
Dynamo Nevelin, Ltd., Oxted, Surrey, 
under the title ‘ Direct-to-Mains Variable 
Speed Drives.” 

~ * * 

*Audco Valves—Power Operation and 
Remote Control’ and _ ‘~Electrically 
Operated Audco Valves’ are the titles 
of two new publications (572 and 573) 
by—Audley Engineering Co., Ltd, 
Newport, Shropshire. 

* * * 


Griffin & George, Ltd., manufacturers 
of scientific apparatus, have issued a 
brochure describing the Mark 2 version 
of their gas-liquid chromatographic 
apparatus. The brochure, which is well 
illustrated, fully describes the method 
and includes some typical traces. Copies 
are available on application to—Griffin 
& George, Ltd., Ealing Road, Alperton, © 
Wembley, Middlesex. 


* * * 


The Visco Engineering Co., Ltd., has 
published a brochure called * Modern 
Dust Collection.” This supersedes leaflet 
No. 532 ‘Modern Dust Collection and 
Fume Removal’ published in 1953. In 
No. 574, the new brochure, the section 
on fume removal has been omitted and 
will be issued as a separate publication 
at a later date—The Visco Engineering 
Co., Ltd., Stafford Road, Croydon. 


* * * 


The I.C.I. general chemicals division 
have a new booklet on metal degreas- 
ing by  Trichloroethylene.—/mperial 
Chemical Industries, Ltd., Imperial 
Chemical House, Millbank, London, 
S.W.1. 





